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The following patterns of invariant and conserved amino acid sequences were created using
the PIMA agorithm (Smith and Smith, PNAS 87:118-122, 1990) on previously aligned sequence
sets. This method assigns to every position of the alignment an amino acid class that is the smallest
class including all amino acids observed in the sequence set at the given position. The diagram
below defines the amino acid covering classes, or AACCs.

Amino Acid Classes

Cysteine C

I sol euci ne
Valine V ::>a

Leuci ne ](: f<

Met hi oni ne

Phenyl al ani ne

Trypt ophan

Tyrosi ne

Hi sti dine

Aspar agi ne

Aspartic Acid

Gutamc Acid

d ut am ne

Lysi ne

Ar gi ni ne

Seri ne

Thr eoni ne

Al ani ne

d yci ne

Proline P

Match Score 5 3 2 10

Using these segquence patterns, conserved sub-patterns were determined using the subpat pro-
gram (also in the PIMA package), which locates regions of the pattern whose information densities
are above a specified threshold. In this analysis, the information density thresholds were defined so
that approximately one-third of the non-gap, non-wildcard positions in the origina pattern would be
included in the sub-patterns. Thresholds of higher stringency (information density) were applied to
subgroups of PVs, as defined in Part | of this compendium. Regions with sufficient information to
be called invariant or conserved in this analysis are marked by asterisks.. Note that individual amino
acid residues may be invariant (or conserved) but may not be so marked because they are not part
of a motif.

The sub-patterns are *‘consensus-like'” expressions built of symbols representing a reduced
amino acid code as defined in the above diagram. To facilitate the trandation of this code into
consensus amino acids, ordinary consensus sequences (50% threshold) are also shown. If ho amino
acid was present in at least half the sequences in the set, this position was represented by an ‘X'.
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Patterns and Similarities

Because special attention has been given to E6, E7, L1 and L2 proteins in this release, only
pattern outputs for these are included. Patterns common to all PVs are rare: one large stretch in the
C-termina half of E7s, the zinc-finger motif, is found in all PVs (at arelatively low threshold); a
smaller, similarly located stretch is found in al E6s; etc. More patterns become evident at higher
thresholds, but these are group-specific.

To uncover sequence similarities, these converted sub-patterns were then run against the Gen-
Pept database using BLAST (basic local alignment search tool; Altschul et al., J. Mol. Biol. 215:403-
410, 1990), with cutoff score thresholds adjusted so that between one and twenty of the best matches
would be reported for each sub-sequence. BLAST is designed to quickly find most high-scoring
matches among gapless segments. The output of our BLAST searches has been reformatted to facil-
itate comparison of sequence matches to the consensus sub-sequences, and the order of presentation
(herein or in the complete file to be found on the Web site) follows the appearance of the patterns
in the PV sequences, so that serially related high-scoring matches might be spotted.

The first column in the similarity output files contains, in addition to a query identifier, the
accession numbers of all sequences found in the search. Note that for cases in which the same
sequence contained several matches to the query, the matches are displayed on consecutive lines,
with all sequence information repeated.

The second column contains the position in the database sequence at which the match to the
query sub-sequence begins.

The third column is an an alignment table, in which the following conventions have been
established:

1) Identities to the query sub-sequence are displayed in bold, uppercase letters;

2) Amino acids displaying similarity to the query amino acid (based on the PAM 120 matrix) are
displayed in bold lowercase;

3) Mismatches are denoted by the use of lettersin atiny font.

The fourth column contains a short description of the database sequence. Again, when multiple
hits against the query are found in a sequence, these descriptions are repeated on consecutive lines.

Note on sequence sets. Although some animal PV sequences can be found in SuperGroup A
(PCPV1, RhPV1, CgPV1), these were not included in the analysis, due to their obvious phenetic
differences. Similarly, the hpv_all patterns include only human papillomaviruses and exclude all
animal PV sequences.

Amino acid sequence matches of seven and eight contiguous residues are easily obtained
by chance. Hence, the bulk of this output is probably of little importance beyond highlighting
shared structures. With exception of a few curious group-specific similarities, only similarities
involving patterns shared by all HPV ES6, al E7, all L1 and all L2 proteins are included below;
group-specific matches for each of the four proteins can be browsed on the Web site, http://hpv-
web.lanl.gov ).

Among E6 proteins, for which there is only a single conserved pattern (representing the third
cysteine doublet), none of the similarities is compelling. The C-terminal pattern for all E7s is of
greater interest insofar as it contains a good match to the motif IRILQQLL conserved in al HIV-1
VPR proteins, (a virion protein) and thought to be involved in protein binding (Zhao et a., J.B.C.
269:15577, 1994). L1 proteinsin their entirety possess five motifs, no two of which are found in any
other single protein. L2 proteins possess three conserved motifs, the first of which is glycine-rich.

A9 group-specific motifs for the E6 protein are of some interest given what is known about
HPV-16 E6 function (see E6 Section of Part Ill, 1995): the motifs SKISEYRHY and CQXPLCP
for example, are known to be heavily involved in p53 binding and degradation. The A9 motif
TDLYCYEQLXDSSDin E7 protein is found to some degree in other papovaviruses and adenoviruses,
as could have been expected. The 16L1 motif QRAQGHNNGICfound in other HPVs to a lesser
extent) is of passing interest because of the similarity to insulin-like growth factor binding proteins;
IGF and IGF-1R are thought to be involved in SV40 and HPV transformation. The E7 motif
ILKWGSLGVFFGGLGIGT@ aso found, in part, in the 16kDa subunit of the vacuolar ATPase.
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hpv_E6_al | . con
hpv_E6_al | . pat

hpv_E6_super A. con
hpv_E6_super A. pat

hpv_E6_A2+A3+A4. con

hpv_E6_A2+A3+A4. pat

hpv_E6_A5+A6. con

hpv_E6_A5+A6. pat

hpv_E6_A7. con

hpv_E6_A7. pat

hpv_E6_A9. con
hpv_E6_A9. pat

hpv_E6_A10. con

hpv_E6_A10. pat

hpv_E6_super B. con

hpv_E6_super B. pat

hpv_E6_BL1. con

hpv_E6_BL. pat

hpv_E6_B2. con

hpv_E6_B2. pat

hpv_E6_super C. con
hpv_E6_super C. pat

XXXXXpXt XXX e XX Xi pl XAXXXXCXF CXXXI XXXev XX XXk Xl XXvwr XXXXpXaX
XggXgXXXe XXF XXXXXXXF XXF Xe XCXXCXXXE XXXr XXX XXXXF Xe Xd XXXgXXXhX

XXF XXXXXr pr XI XXL e XXXXXX XX X XCv XCk XXLXXXevy Xf axXdl Xvvyr Xg. Xpyaa
XXXXXXXXG) Xr € XXLXr XXXXXE Xr ¢ Xe XCaXCXXXL XXXk XXX Xf Xr cXcednXX. Xj XhX

MSIXXXcPr NI f LLCr XygXXXeDLRI XCvf CXk XLt Xael XAFal XELXvVW Xg. XPyCa

*kkkkkkkkkk khkkkkkkkk* *kkkkkkk

MSXXXXXPr NI f LLCnr XXc Xf k DLRc XCadCXr XLi XXkc XAFXcnELXcVWhXX. XPdGX

XFent XERPRt | HhLcEvI nXpl | XI gl XCVyCKkeLt XaevYnf Act XI XI VYRdX. XPYav

*kkkkkk*k *kkk k%

XFr | XXERPRi ¢ Hr LXEXXr Xj bXntpcXCVdCKpXLXXXke Yr f Af XkencVYRX. XPYhX

MAr FXXPXeRPYKLPDLct t LXt t LXDi t | XCVyCkXXLgXt EVyeFAFXDLf XVYRdg. Xpy AA

kkkkkkkkk kokkkk ok ok

MAXFXI PXpRPYKLPDLXr XLI Xj Lr Dar | XCVdCnXXLoXr EVdoFAFXDLXaVYR X. Xj XAA

MFqdpaer Pr kLhdLc XXl eXsi hei XLXCVyCKXXLqgr sEVydFaf XDLXi VYRdg. nPygv
MFpl j Xr nPXr LXr LXr XcoXj f r me XLr CVXCKXXLXpr EVf r FXf XDLXaVYRkX. r Peha

MESanASTsAXs| DQLCKecN snmHXLQ | CVFCr kt Lt TAEvYsf aYKXLyvvXRgn. f Pf AA

*kkkk kK

MESXI ASTj Ari | DQLCKr f Ncj bHr LQI XCVFCnr j Li TAEaY] dXYKr LXacdRXX. dPdAA

XXXXI pXt i XXI aXXl Xi pl Xdcl XpCnFCgXf | Xyl el cef dXKXI Xl i wkdXXXvf ac

kkkkkkkkhkkkkk*

XggXXj XX XX XXXXXaj f XKf Xc XCXFCXXXe XXXr XXX XXKXf Xccdr XXgXXXhX

XXXpl PXt i XXLaXXLXi Pl Xdcl XPCnFCgXFLXy| EXcef dXKXI XLi WkdXXXVf ac

kkkkkkk kK

XggXXPXr aXXLj XXLXaPf Xkf XcPCr FCXXFLXe XEXXXf mXKXf XLcW XXgXVXhf

medXr pXXI ddy CXXf dI sf f dLXLXCi FCXf XvXI XdLAsFyXKkLs| vXr XX. XXf Ac

*khkkkhkkkkk * Kk k

XXXXXj XXeXr dCOr XXr | j f XKLXLr CcFCr eXcr XXr LAXFeXKr LXcadnXX. XXdAX

nr gnpXsgLXCvwCr epLt XVAAf RCmXKXXXvvV XRXG Xr ¢ XX
XXj mXd XXLXCc dCXXXLXpVKAXRCXXKr f r XXf RXG Xr f hX
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Patterns

E6

hpv_E6_al | . con

hpv_E6_al | . pat

hpv_E6_super A. con

hpv_E6_super A. pat

hpv_E6_A2+A3+A4. con

hpv_E6_A2+A3+A4. pat

hpv_E6_A5+A6. con

hpv_E6_A5+A6. pat

hpv_E6_A7. con

hpv_E6_A7. pat

hpv_E6_A9. con

hpv_E6_A9. pat

hpv_E6_A10. con

hpv_E6_A10. pat

hpv_E6_superB. con

hpv_E6_super B. pat

hpv_E6_B1. con

hpv_E6_BL. pat

hpv_E6_B2. con

hpv_E6_B2. pat

hpv_E6_super C. con

hpv_E6_super C. pat

CXXC XXXXXXXXXr Xy XX vy g XXXe XXt XXXXXXXXT RCXXCXk pLXXXe Kl XXXXXXXr f hX

khkkkhkhkkhkhkhkhkkkk

CXXCHXXIIIIXIHIKKE XHKIHKHXXXKE XKXHXXXXKE XXXXE RCXXCXXXL XXXK KKK XX

CXXC Xf XXk Xr Xyr hy XysXygXt | exXXt XXXl XXI | i RCXXCXk PLXpXeKXr hXXXk Xr f hX

Kk kkkkhkkhkkhkhkkhkhkkkkkk*k

CXXCe XXXXXXXXF nXdXX] XdXX] € XXXXXXXE Xr XXe RCXXCXXPLXXXK KXXKXXXXXXr f XX

Car CLI XXgXXRr | XhWKy Scy XXXVEXeTgXsi Xt XXi RCy mChKPLv Xe EKXXhr neXr r XHk

kkhkkkkkkk*k

CXXCLXXXXXXRpf neW e Sf dXXj VEXr TXX]j ¢Xr XXc RCe XCr KPLXX0 EKk XXXXXXXr f HX

CkXC | FYSKvr kyRy YXy SvYGat LeaXTKKXLXdLXI RCy RCQXPLt PEEKQ hcdXKXRFHX

Kkokkkkokk kkkkhkkhkkhkhkkhkhkkhk*

Cr XCccFYSKar pf RXYr XScYG i LX ¢ TKKr LXI LXI RCeRCQXPLj PEEKQXXf k XKNnRFHX

CgkCl kFyaXi RELRy YsdSVYXt TLEXi TnTkLynLI | RO C KPLcPaeKl r H nXKRRFHX

*okkkkk kK kkkkkkk Kk * ok ok ok kK

CXr CI r Fej naRELReYr nSVYhr TLEXXTr TXLenL Xl RCF XCXKPLXPj kKXnHcr r KRRFHr

CXkCLr f ySKi SEy RN YXYSv YGXTLEXXXnKXI cXI | | RCl XCQXPLCPXEKgRHI dXkk RFHN

Xk kkhkkhkkkk*k *kk k k% *kkkk k% * k k%

CXXCLnf f SKaSEdRe YXYSc YGr TLEpXXr KXcXr ¢ Xl RCl XCQr PLCPXEKpRHc mXr pRFHN

CAcCLE!l qCKi NOF RHFdy Agy AXTVEEeTkqgs| LdVI | RCYLCHKPLCev EKvr HI LXKARFI K
*kkk kK

kkkkkhkkhkkkkkkkk *kkkkk*k

CAf CLEf r GKaNQdRHFI dAhdAXTVEEKTr pr | Lr Vf | RCYLCHKPLCr aEKcnHI LXKARFI K

Cr XCc Xat AXyEf nXf yeXt vXgr Xi exXXXgXsi f di Xi RCXXC kXLdXi EKI dXcgr XXXf hk

kkkkhkhkhkhkhkhkhkhkkk * %k K

CXXCXXXi AXXEXr Xde XXXXX] XXcr XXXXXXe XX Xe RCXXCE XXLr XXEKF XXF XXXXXf XX

Cr XCc Xat At yEf nXf yeXt vXgr di EXXXgXsi f di di RCXXO kf LdXi EKLdi Cgr XXpFhk

*kkk Kk k%

CXXCXXXi AXXEF r XdeXXXe X Xk ¢ EXXXXXXc XXe Xe RCXXCE XXLI Xc EKLXXCXXXXXFeX

CXXCLRLsAXf EXenyf qCsi KaXXLeXl XXXXI sei Xi RCXXCl XI LdXXEKI dXI ysdXXf yL
*

kkkkkkkk*k

G XCLRLi AXdEXKr ddXCXXKj XXLr XcXXXXcr r ¢ XaRCXXCE Xf Lr f XEKF XXcf r XXXf XL

CTXCLENnXLy| ERr LwXgv PvXgXeaeXXXXXXI dr | ¢l RCXYCGGKLTXXEKXRHXI f nEpf ¢ X

*okkkk Kk kkkkkkhhkhkhkhkhkhhkhhkhh*

CTXCLEr XLXXERXLXX] XPaXXXr XXgXXXXXc XXXXI RCf YCGGXLTnI EKr RHXf dXEXdf X
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Patterns

E6
hpv_E6_al | . con I XgXW. . . . XgXCXXCXXXX 53
hpv_E6_al | . pat CXXXF . ... Xj XCXXCXggg 141
hpv_E6_super A.con i XgXw. . . . t GXCXXCOWXXXXXXXXX 76
hpv_E6_super A. pat CXXXd. . . . XGXCXXCXggggggggg 150
hpv_E6_A2+A3+A4. con | SGXW . .. XGsCXyCwsr Ct Xr XpX 107
hpv_E6_A2+A3+A4. pat |j GXW . . . r G CXXCXXXCXXXXXX 148
hpv_E6_A5+A6. con laXXW ...t Gsd XCW. ... XXXr gXt EXXV 123
hpv_E6_A5+A6. pat Ij XXW . .. r GXCXXCWY. .. .ggrrrgrEi XV 152
hpv_E6_A7. con | AGXy. ...t GQCr XOwt XaRedRrrrrretqv 138
* k%
hpv_E6_A7. pat I AGXd. . . . r GQCr XCXr r XRr XRXXXpXpi oX 158
hpv_E6_A9. con | XGRW . . . t GRCXXOwr X. . . .. XXXRr eTqv 123
hpv_E6_A9. pat | XGRW . .. j GRCXXCfng. . . .. ggXRXXTXc 151
hpv_E6_A10. con LnXtW ... KGROFHCWs. . ... .. CMVEXi LP 142
hpv_E6_A10. pat LrXrW. . KGROFHCW i . ... ... CMEr cLP 150
hpv_E6_superB.con  VRXXW ... kgXCRXCk XXX 94
* Kk k kK *kkkkkk
hpv_E6_super B. pat aRXXW . . . nj XCRXCXXXX 141
hpv_E6_BL1. con VRXXW . . . KG CRXCkhf X 103
* Kk kk Kk *kkk Kk
hpv_E6_B1. pat VRXXW . . . KGXCRXCXXf X 141
hpv_E6_B2. con i RGXW . . . RgyCRNCi Xk X 100
* k ok kK kkkkkkkkk
hpv_E6_B2. pat aRGXW ... R fCRNCfrro 140
hpv_E6_super C.con  XRXXXX. .. r GRCYdCXRHGsr sXyp 95
hpv_E6_super C. pat XRXr ag. . . XGRCYXCXRHGXX] XXX 131
111-95

OCT 95



g6 100
96-111

hpv_E6_all_1 | RCXXCXKPL XXXEK

u07024 434 RCavCsKPi vpeE AVUOQ7024_1 AvL3-1 [Acanthocheilonema viteae]

U14530 350 RCavCsKPi i peE OVU14530_1 OvL3-1 [Onchocerca volvulus]

M96235 30 | RCaaCitPv ECOMARAR_1 multiple antibiotic resistance protein [Escherichia coli]
X05926 4 | RCknCnKi L D108GIN__1 Bacteriophage D108 gin gene 3' end and mod gene regulatory region. [Bacteriophage D108]
uU11287 1240 | RCeaCkKa HSU11287_1 N-methyl-D-aspartate receptor subunit NR3 [Homo sapiens]
D10651 1240 | RCeaCkKa MUSGRP2_1 glutamate receptor channel subunit epsilon 2 [Mus musculus]
M91562 1240 | RCe aCkKa RATNMDA2B_1 NMDA receptor subtype 2B [Rattus norvegicus]|
U11419 1240 | RCeaCkKa RNU11419 1 NMDAR2B glutamate receptor subunit [Rattus norvegicus]
718167 21 I RCsnCgK ATTS0668_1 40S ribosomal protein S26 [Arabidopsis thaliana]

X03363 330 RCe kCs KP HSERB2R_2 Human c-erb-B-2 mRNA. [Homo sapiens]

hpv_E6 A9 1 SKI SEYRHY

236894 145 PEYRHY  STPPAG_1 soluble inorganic pyrophosphatase [Solanum tuberosum]

X16901 237 PEYRHY  HSRAP30_1 30kb subunit of RAB30 /74 [Homo sapiens]

X59745 237 PEYRHY  HSRAP30M_1 RAP30 [Homo sapiens]

D10665 237 PEYRHY RATRAP30_1 RAP30 [Rattus norvegicus]

L01267 237 PEYRHY RATRAP30A_1 helicase [Rattus norvegicus]

715132 252 PEYRHY  XLTFRAP30_1 transcription factor RAP30 [Xenopus laevis]

X61209 934 | SEYReY DMTOPII_1 DNA topoisomerase type |l [Drosophila melanogaster]

M59473 111 nnl SnYKHY  PFAASNS5514_1 asparagine-rich antigen Pfab5-14 [Plasmodium falciparum]
hpv_E6_A9 2 YGXTLE

M93419 222 YG TLE BACASPKIN_1 aspartokinase Il [Bacillus sp.]

X57248 34  YGaTLE LHGALKTM_3 mutarotase [Lactobacillus helveticus]

X15657 661 YG TLE DMELF1_1 Drosophila mRNA for DNA-binding protein Elf1 (EIf1 = element I-binding activity). [Drosophila melanogaster]
D28582 357 YGsTLE ATHATCDPK3_1 calcium-dependent protein kinase [Arabidopsis thaliand]

M 64990 220  YGeTLE CHKPSYN_1 prostaglandin synthase [Gallus gallus]

M80425 287 YGKTLE APMGSHII_2 glutathione synthetase [Anaplasma centrale]

X73308 232  YG TLE BCPYR_1 aspartate carbamoyltransferase [Bacillus caldolyticus]

113458 804 YGgTLE CELUNCS52X_ 1 basement membrane proteoglycan [Caenorhabditis elegans]

A19015 18  YGi TLd A19015 1 amidase gene product [Unknown]

M 60264 18 YG TLd BRLAMDA_1 enantiomer-selective amidase [Brevibacterium sp.]
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g6 100
167111

hpv_E6_A9_ 3
J04519
M23121
M23121
M23121
M74792
M36417
729528
M89471
u18778
L04268

280
280
280
280
428
428
425
119
150
150

CQXPLCP
CnePLCP

CnePLCP
CnePLCP
CnePLCP
CpnPLCP
CpnPLCP
CpnPLCP
ChePvCP
OQe Pt CP
CQe Pt CP

CHKCYT__1 Chicken cytotactin 200kD mRNA, complete cds. [Gallus gallus]

CHKTEN_ 2 Chicken alternatively spliced tenascin 190, 200 and 230 kd variants mRNA, complete cds. [Gallus gallug]
CHKTEN__3 Chicken alternatively spliced tenascin 190, 200 and 230 kd variants mRNA, complete cds. [Gallus gallus]
CHKTEN__1 Chicken alternatively spliced tenascin 190, 200 and 230 kd variants mRNA, complete cds. [Gallus gallus]
TTHDNALGS_1 DNA ligase [Thermus thermophilus]

TTHDNALIG_1 DNA ligase [Thermus thermophilus]

TSDNALIG_1 DNA ligase [Thermus scotoductus]

HSMMDVECOQ_1 MDV Eco Q protein [Gallid herpesvirus 1]

SCE9537__25 subunit gamma of trandational initiation factor elF2 [Saccharomyces cerevisiag]

YSCGCD11INR__1 negative regulator of GCN4 [Saccharomyces cerevisiae]
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Patterns

hpv_E7_al | . con
hpv_E7_al | . pat

hpv_E7_super A. con
hpv_E7_super A. pat

hpv_E7_A2+A3+A4. con

hpv_E7_A2+A3+A4. pat

hpv_E7_A5+A6. con

hpv_E7_A5+A6. pat

hpv_E7_A7. con

hpv_E7_A7. pat

hpv_E7_A9. con

hpv_E7_A9. pat

hpv_E7_A10. con

hpv_E7_A10. pat

hpv_E7_superB. con
hpv_E7_super B. pat

hpv_E7_Bl1. con

hpv_E7_B1. pat

hpv_E7_B2. con

hpv_E7_B2. pat

hpv_E7_super C. con
hpv_E7_super C. pat

IMXGXXXE | XXXdi v X1 XpXXXOXXXXp XX | X Xe gl XXOMMKIXRAKKXKE e XIIMKIKKIKIAKKKK
MXGXXXXc Xggr f XXXggXggggggggggggXXgXXxXXXgggggg9g9999x999999999999999999

MhGXXpt | X. . di vI XI XpXXXXXXXXeXXXdl XCXeql XXXXX. . dssXeeXXdeXdXXXXXXXXXXX

M GXXXr cX. . r f XeXXXXggggggggggggXXgCxxr f ggggg. . ggggr gggggg9ggggxXxgggggy

MHGpXpt Xk. . DI eLXl apXX. ... .. EXv. Xl hCneQ X. .. ... ds s Xee XXKXXXXXXXv EpaqQA.
* %
MHGXX]j i cX. . DI XLXXXXgg. . . . .. EXa. XXgd XQ¥g...... gggkr kr XgggggggXEXXXQA.
MhGXvpt | X. . dvil eLXPQXEl........ DLgCyEQ XXXXX. . dSSeXedeDEvDXl geqpggaRg
*kk k% *kkkk kK
MG aXrcX. .rfacrLXPQEl........ DLr CXEQY ggggg. . | SSkkgggDEXDr bXr pggogRp
MhGPkpTI g. . el VLdLePgNei . ... Xpv. DLvChEQ.X. . . . .. dSXXe XEXDEpDXgVnHXghgLl
M GPnXTcX. . kI VLr LXPXNXX. . .. gXg. DLcCeEQLX. . . ... k Sggk mEXDEXDgXVr HggXgL X
M GXXpTl X. . dYVLDLXP. . ... ... EXT. DLyCYEQLX. . . . .. DSSdEeeXXXi D. gPaGQAXpdt
M G Xj Ter. . KYCLDLXP. . ... ... Ej T. DLeCYEQLX. . . . .. DSSkEkkgggc D. XPXGQApXXr
MHGXy XTLK. . dl VLXLXPp. ... ... DPV. GLHCnEQLX. . . . .. DSS. EDEVDeXa. t Qat QXXXXt
* % % * %k k% *k*k *kk*%k Xk k kkk kK
MHG XXTLK. . kI VLrLrPg....... DPV. GLHCXEQLG. . . . . . DSS. EDEVDpXX. XQXj Qugggr

M Gkevt XXXXdi vLel Xel gXXv. . .

MXGXXXXc Xggkf XLpggr Xgggg. . .
M GKevt Xqg. . di vLel Xel gpev. ..
M GKoXXcX. . kf XLpggoXgggg. . .
M GXXpt v XXXDXNLEXXeLVLPX. . . .. .. nLl sdeXi .......
MXGXXj r aXggDc XLEggkLVLPX. .. .. .. rLcjkEXe. ... ...

11-98
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XpXXdLXceEel pXeXXXXget eeeXXXXer XXXXX. . . ...
9999r LXXXEXc99999999999XXg999999999g. . . . . .

gpvXDLf CeEeLpXeXXXXget eeeXXXXer XXXXX. . . .. .

9999gDLXCXEnLj gggggggr XXXXgggggggXxggg. . . . . .

mvagPXThr n. . LXds XXXpLXXI XXXXgt pt r Xpaapdapdf Xl pchf gXpXXXXXXXXXXKXXX
XE XXPXTXnr . . LXXXX] j XLXceXXXX] j XXXXXXX] XXXr XXXXXXXgnXr g0gg9999999999g9gg
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hpv_E7_al | . con

XXXXHXXIKXXXKXKY Xi' v XXCXXXXE XXX 1 | Xv XXt XXXi r Xl ggl | X. gXl XXv XCpXCX

khkhkhkhkhhkhhhkhhkhhhhhhhhhhhhhhhhkhhkhhkhkh dhkhhhkhhhkhkdhk

hpv_E7_al | . pat

hpv_E7_super A. con

* % %

hpv_E7_super A. pat 099999999gggge Xc XXXCXX.
hpv_E7_A2+A3+Ad.con ............. Yr VTt CXk.
*kkkkkk*k
hpv_E7_A2+A3+Ad.pat ............. YXVVTXCXX.
hpv_E7_A5+A6. con aehXC. ...... YI | eXXCCr.
hpv_E7_A5+A6. pat XXQXXC. . ... .. YXI r XXCCX.
hpv_E7_A7. con ARRaEpQR. . . .. Ht i gCXCCK.
hpv_E7_A7. pat ARRXEXQR. . . .. Hr ¢ XCXCCK.
hpv_E7_A9. con SN ..o Ynl VTXCcX.
hpv_E7_A9. pat Jre oo YXI VTXCXr .
hpv_E7_A10. con ChXXXXXX. . . .. yQ VTXCXX.
hpv_E7_A10. pat QXgggggg. . . . . dQ cTXCXX.

hpv_E7_superB. con

hpv_E7_super B. pat

hpv_E7_Bl. con

hpv_E7_BLl. pat

hpv_E7_B2.con ............. friDtcCXX
*kkkkk*k
hpv_E7_B2.pat ............. dr | Di XCXX
hpv_E7_superC.con  XXXX...... rrvYsVTVeCXX.
hpv_E7_super C. pat ggg9g. ... .. nnXYr VTVXCXX.

XXXXXXXXXXXXXY Xi vt XCe X.

09999999ggggge Xc XXXCgXgggXXXe Xf Xf XXXXXXE XXXXXXF X. XXXXXXgCXXCg

. CXXXvr Lvv XXXXXdi r Xl Xgl | m gt | Xi v. CpXCaXX

Xk kkkhkkhkkkkkk*k

. CXXXe XLXar Xj XXXc XXf XXbf b. XXf Xf X. CXXCggg

. Cs XXXRLVVecXXaDi r al eqLl L. gt Lt XV. CPr CX

*kkkkkkkk *kkk*k *khkk*k

. CXXXcRLWWoXj XXDenXf r oLf L. Xr Lr cV. CPXCX

. CXsvVQLavgSsXXel RvXgqQrLM gal Xl v. Cpl CAXXX

Kok ok ok k ok ok kok ok kk Kk

. CXXXVQLXaoSj Xrr cRXcoQLM XXcr cX. CXXCAggg

. CnnXl qLvVEaSXXXLRXI qqLFm dt LsFV. CPwCAt XnQ

*k kkkkkk

. CmXXcr LXVE] SXKXLRXf XXLFb. ri LXFV. CPf CAj gr Q

. CXXTI RLCvgSTXXDi Rt 1 gXl Lm G Xgi V. CPXCsqr X

*k Kk k kK

. CXj TcRLCar STXXDcRXcor bLb. G f XaV. CPXCgXpX

. CXsnVRLVVQCTgt DI XXI hXLLL. Gt Lnl v. CPXCAPKX

*kkkkkkk*k *k*x *k %k

. CXrr VRLWOCTXj DI XrcrrLLL. G Lm c. CPcCAPKX

............. yki XapCgcXXcXvkl ri f vXAt Xf gi r Xf gXl | X. Xel gl | XCpXCr Xgnc Xhggs

kkhkkhkkhhkhkhhhhhkhkhkdhkh*k

............. dr aXXXCgXgggXXXcnf Xf XAXXXhc XXXpXXe X, XXXXXXgCXXCXgXXgr r XXX

............. yKvvapCgcXXcXvkLri f vXATXf gi RXf gXl LX. XXl gl | . CPXCRXgnckhggs

kX kkkkkkk

............. dKaaXXCgXgggXXr Lncf aXATXXhc RXXoXXLX. XXcXf ¢. CPXCRgXr f r r XXX

. CXXXVRXt XXAt eXgXr Xl egLl X. Xe XXXf XCXXCsr XLXRnGRs

. CXXXaRf Xf XAXXXhc XXf pXLcX. r XXXXXgCXXCj nr LgRr GRi

. CXKXLt FavkTsst t XLXXXhLLn. sDLDXL. CXr CEsr eX

khkkkk KhkkkkKk

. CXKr Lr FXXnTj Xj i cLj forLLX rDLDfL. G XCEj rr X
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g6 100
00T-111

hpv_E7_al_1 YXI VXXCXXXXCXXXL RLXVXXT XXX RXL QAL L XGXL XXVXCPXC

L08424 169 | RaLQQLL HUMASH1A_ 1 achaete scute protein [Homo sapiens]

M95603 162 | RaLQQLL MUSHASH1X__1 helix-loop-helix protein [Mus musculus]

X53725 164 | RaLQQLL RNMASH1 1 Rat MASH-1 mRNA expressed in neuronal precursor cells (mam-
malian achaete-scute homologue). [Rattus norvegicus]

A07108 61 | Ri LQQLL A07108_4 Human immunodeficiency virus type 1 (LAV.ELI) proviral DNA. [Hu-
man immunodeficiency virus type 1]

AQ7116 61 | RsLQQLL A07116_4 Human immunodeficiency virus type 1 (LAV.MAL) proviral DNA.
[Human immunodeficiency virus type 1]

M96155 61 | Ri LQQLL HIV1PROV__2 vpr gene product [Human immunodeficiency virus type 1]

L 20587 61 | Ri LQQLL HIVANT70C_4 vpr polyprotein [Human immunodeficiency virus type 1]

M 15654 61 | Ri LQQLL HIVBH102_4 Human immunodeficiency virus type 1, isolate BH10, genome.
[Human immunodeficiency virus type 1]

K02013 61 | Ri LQQLL HIVBRUCG_3 Human immunodeficiency virus type 1, isolate BRU, complete
genome (LAV-1). [Human immunodeficiency virus type 1]

D10112 61 | RsLQQLL HIVCAMZ1_4 vpr polyprotein [Human immunodeficiency virus type 1]

hpv_E7_A9 2 TDLYCYEQLXDSSDE

A07578 9 TDLYCYEQ A07578_1 E7 protein (1), region 1 [Unknown]

35047 117 LYCYygeLi D YSCSMK1A__1 MAP kinase [Saccharomyces cerevisiag]

X54637 913 LYCYdpt nDgt gE  HSTYK2_1 Human tyk2 mRNA for non-receptor protein tyrosine kinase. [Homo sapiens]

J02226 104 DLf ChEent aSdDE ~ PLYCG_5 JC polyomavirus (JCV), complete genome. [Polyomavirus]

K 02562 130 DLf CsEt ms sSSDE  PPL_4 Lymphotropic papovavirus (LPV), complete genome. [Lymphotropic papovavirus]

M30540 130 DLf CsEt ms sSSDE ~ PPMCG_1 Monkey B-lymphotropic papovavirus complete genome. [Monkey B-lymphotropic papovavirus]

M22245 113 DLr CYEQLs pSpe ADRI1AB_ 1 Mouse adenovirus type 1 early regions 1A and 1B DNA. [Mastadenovirus mus|

M22245 113 DLr CYEQLs pSpe ADRI1AB_ 2 Mouse adenovirus type 1 early regions 1A and 1B DNA. [Mastadenovirus mus]

X62430 71 eLYsf qQ.vDS SCPCPETIT__1 S.cerevisiae gene for protein complementing petite-type mutation. [Saccharomyces cerevisiag]

102496 109 DLYCYE LLHORF04_8 Bacteriophage LL-H ORF1, 3' end, ORF2 (g20) complete cds, major capsid protein (g34) complete cds, ORF4,

complete cds, ORF5, 5’ end. [Bacteriophage LL-H]

/3
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hpv_L2_all.con
hpv_L2_al | . pat

hpv_L2_superA. con

hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con

hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con

hpv_L2_A5+A6. pat

hpv_L2_A7.con

hpv_L2_A7. pat

hpv_L2_A9. con

hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con

hpv_L2_superB. pat

hpv_L2_B1. con

hpv_L2_B1. pat

hpv_L2_B2. con

hpv_L2_B2. pat

hpv_L2_superC. con

hpv_L2_super C. pat

MXXXraXrr XX .........

MygggXXgggg. - ...

MXXXraXre XX ... ..

MygggXXgxgg. .........

MsaXr aXRR.
* %

MygggXnRR.

M/ShRAaRR.
* %

MWSr RAj RR.

MRhKRSt kRX

MRXNRSj gRg

Mahs RARRR.

*kk k%

MXgj RARRR.

Ma. .

MX. .

5

kRasat Xl YXt CkqaXgt CppDvi nkvEXt TXADXi LkXXgsl| g
NRXXXXr ¢ YXXCXXj gXr CXXDaXXnf EXr TXADXf Lpf gj j Xg

KRASaTql YXTCKaX. GTCPpDvi pkvEgt TI ADXi LXw. gsl g

ER R S S S S S S S *kkkk kK

KRASXTT cYr TCKXj . GTCPXDaaXncEXr Tf ADpf Lpd. j j XX

KRASaTdLYr TCKga. GTCPPDvi PkvEgt TLADr | LXW gsLG
* %

*kkkkkk kkhkkkkk kkkkkkkkk*k *kkkkkk*k

KRASj Tr LYnTCKXj . GTCPPDaaPncEXr TLADnI LpW hj LG

KRASaTqLYKTCKXX. GTCPeDVi nKi EXk TXADK| LQN gsLf

* ok ok ok Kok ok kk ok ok

KRASXTr LYr TCKXj . GTCPXDVaxXKaEXr Tf ADnl LQW j j LX

KRASaTdl YKTCKQs. GTCPpDVXnKVEGTTLADKiI LQW t SLG

* ok kK *kkkkkkkkk * kK

KRASXTkcYnTCKQ . GTCPj DVaXKVEGTTLADnf LQW j SLG

KRASATQLYqTCKaa. GTCPpDvI PKvEgXTi ADQ LkY. GSny

kkkkkkhkKhkkkkkkx

KRASATQLYpTCKX] . GTCPj Dal PKaEXr TaADQCLpY. GSbh

KRASATQLYQTCKaX. GTCPpDvI PKVEhNnTi ADql LKW GSLG

*kkkkkkkhkkhkkkkk* *kk k% *kk*k *kk*k

KRASATQLYQTCKX] . GTCPj Dal PKVET r TcADpl LKW GSLG

KRdSvt Xi Yrt Ckga. gt CppDVi NKvEqQt Ti ADXi LkyXGsag

kkkkkkhkhkkkhkkk

KRXSXXr CYXXCXXj . Xr CXj DVXNKf EXr Tc ADXcLpf gG Xg

KRASvTXI Yrt CKga. gt CPpDVi NKVEqt Ti ADKI Lky. Gsag

*ok ok ok k Kk kkkhkkhkhkhkhhkhkhkhkkhkkhkhhkhkx *kk*

KRXSXTr | Ypj CKXj . Xr CPj DVCNKVET r TcADr | Lpd. G Xh

KRASXXnLYXXCql g. gd CXPDVKkNKv EXXTI ADr LLXi f GsX.

*kkkkkkkkkk *kkk Kk kK

KRXSXXI LYXr CXXj . hl CXPDVpNKF EXr TcADXLLpf f G c.

KRANnv YDLYRTCKgaXgt CPpdvi pKVEGXTi ADKi | kX. GXXX

* k% *kkkkkkkk*k

KRAr XYDLYRTCKpXgggCPXXXf XKVEG TaADKf f r f . G bh
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Patterns

L2

hpv_L2_all.con

hpv_L2_al | . pat

hpv_L2_superA. con

hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con

hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con

hpv_L2_A5+A6. pat

hpv_L2_A7.con

hpv_L2_A7. pat

hpv_L2_A9. con

hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con

hpv_L2_superB. pat

hpv_L2_Bl. con

hpv_L2_BLl. pat

hpv_L2_B2. con

hpv_L2_B2. pat

hpv_L2_superC. con

hpv_L2_super C. pat

vf f GgLG gt gXG GG t gyVpl gXIXXXXY XXXKXXKXXXT PPy v Xe XXKIXKXXXKIKHXXXKXK

khkhkkhkhkkhhkkhkkhkhk

Xdf GXLG j i hXG GGXXgg999999999XgXggXXggggggnPXXXXgggggggg999999999g

vif GgLGE & Gs G GCRt GYVPI gt r pXt XXvdXXXXXXXXr PPvvveXXXXX. .. .........

EE R R R R

Xdf GXLA G G G GGRj GYXPcXj Xj XXgXggXXgXggggnPPcXXggggag. -« o« oo oo o .

VXXCELGE GTGSGTGERTGYVvPvgt RPgT. WDVXvpX. .. rPPWle. ................

kkhkkkkkhkkhkkhkhkhkkhkhhkkhkkkhk*k

adf GGLG GTGSGTGGRTGYXPcj i RPj T. WDaj XX] . . .

tff QLG GTGs Gs GGRXGYXPLGXr pst XvVDvt Pa. . . .

kkkkkhkhkkhhkkk *khkkkkk

Xdf GXLG GTG G GGRj GYaPLG Xj rj gaVDXj Fj . . . .

| FLGALG GTGs & GCRTGYi PLGG pnT. vVDVsPa. . . .

khkkkkhkkkkhkk * ok ok ok k Kk

| FLGGLG GTG G GGRTGYaPLGGnj r T. avDVj Fj . . . .

VFFGGELG Gt GsG GGRt GYvPI gt XPpt aa. . XXXXpi . .

XKk kkhkkhkhkhkhk kX kkkkkx*x*x

VFFGGLG G G G GGRj GYaPcj i rPji Xj .. XXgX a. .

VFFGGELG GTGs G GGRt GYi Pl gst pr PXI XsgPta. . . .

kkkkkkkkkk*k

VFFGGLG GTG G GGRj GYaPcXi i j nPXIjj XPX . . . .

vff CGgLA st G & GGat GYVPI gXXegpgvr vggt pt vv.

kkhkkhkkhkhkhkhhkhkhhkhkhkhhkhkhk*

cdf GXLA j i GG GGXXGYXPf Xggggj gXr Xj XXXXXX.

VFFGGELG st G G GGTGYVPI g. . egpgvRVGgt pt vv.

Kk khkhhhk XXk XA XXk *kkkx*x %

VFFGGELA j i GhG GGXTGYXPcX. . ggj gaRVGX| j i aa.

XYl GILA G G Gs GGs XGYXPl GXXXXXXsT pt XXXXXX.

kkkkkhkkhkkhkkkkkkkkkkkk*

cYf GXLA G GnG GF XGYr Pf Gggggj j j r Xj XXXXXX.

*kkkk kK

nPPVal k. ................

RPPIvve. . ...............

RPPlaak.................

rPPWIE ................

* ok ok ok k Kk

NnPPWIE ................

RPPvt vdXXXXX. . ... ... ..

RPPci akggggg. . . .. .. .....

RPXI vpeXi gpXdi i pi dXXXXXt

RPXXXXXXXX] XXcXj XXgggggg

RPXI vPeXi GPXdii PiD. .. .. t

RPj cXPkXaGPXkccPcD. . . .. i

RPXvvXeXI gps Xl XpXdXXXXXX

RPXXXXXXXX] XXI Xj XXgggggg

XYI ggl gi gt XSXgXvaXGxXs PXXXXXRXgGSt t SLXSXgsr aXt aXXXr Xf agd PLX. . . .. T
aYf XXXXXggXSj XXXXhGXXPXggggRj j GSi i SLj SgggggggggggXj XXj G PLK. .. .. T
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hpv_L2_all.con
hpv_L2_al | . pat

hpv_L2_superA. con

hpv_L2_super A. pat

hpv_L2_A2+A3+A4.con ..

hpv_L2_A2+A3+A4. pat ..

hpv_L2_A5+A6. con

hpv_L2_A5+A6. pat

hpv_L2_A7.con

hpv_L2_A7. pat

hpv_L2_A9. con

hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con
hpv_L2_superB. pat

hpv_L2_Bl. con

hpv_L2_B1. pat

hpv_L2_B2. con

hpv_L2_B2. pat

hpv_L2_superC. con

hpv_L2_super C. pat

XXPVXpXXPSi VX XeXs XX XXGXXXD XXKXXKXXXGT XXE XS XXHKIXKIIKIIKIIIKIKKXK
999999XXXj ccXXXgggggggggxXgggggXxXggggggggggXxgggggggggggggaggagggy

.. pvgpXdpSi vXl vEessXi XsgapXpt f XgXXXt XGFei t SSXXX. . .. .. ... ... ...

*kkkkkkkk*k

. Xf XXXkj Saar bcEki j faXXj Xj XggXXXgggggGrrcXi j 9gg. -« « « v v v vi i

PVGXsdPSI VXLXEdSSi | nXGXt XPTFtG. .. tgGFevtsS. . ... ...

* k%

PVG j kPSI Vr LcEKSSal mj G i XPTFi G. . . i XGFMBXi S. .. ..o ovooeeen e
. svgpTdPSI Vt LVEeSSvi XsGaXi PNFt G. . . t XGFEVTSS. . . oo oo
khkhkkkk kkkkkk*k * ok k ok k k%
. Xf XXTKPSI Vr LVEKSSaarj G j fPrFi G .. j XGFECTi S. ..o ov oo,
. PVGPt XPSI VXLVEdSSVXt SGXPVPTFTG. . . TSGRl tSS. . o oeeeeeeeaenn ..
* Kk k% * Kk k k% * k k%
. PVGPi kPSI Vr LaEkSSVaj SG PXPTFTG. .. TSGFKI i ] oo vvoeeeeeeae .

.t vGPl dsSI VS| VEEt sfi eXGAPaXXpsi PpXXsGrdit TS, ... ..o e e

*kkkkkkkk

.j aGPXkj Sl VSbaEEi j f akXGAPXggXXXPj gXi GFrraj Ti ... o ovo v

. t VaPXDPSI VSLVEESAI | NsGaPeXvPPXhg. . . GFel TtS. . ... ................

*kkkkkkhkk kkhkkkkkk

.j VhPj DPSI VSLaEESAI | Nj GXPKXCPPXrh. . . GFr I TiS. ..o

XXpvXpt asSi vpl t esXgXXXXXdl | pgXevet i aeXXi hpXpXXpXXXdt pvvi XXXXXXXXX
999999XXj Scaj XXk XggXggggXggj ggxXXxxxXhggggggXxXggggXr XXxxxXXgggggggg

XXPvePt asSi Vpl TessgXX. .. DLI Pg. evEt | AE. . i hPvpXXpXXXdt pvvt t XXX. . . ..

* ok ok ok Kk * Kk ok

cXPakPXXj ScVj XTkj ggXg. . . DLf Pg. r XEi | AE. . ar PXj XXXXgXr j XcXj Xggg. . . . .

XXXXXXXas Si vPLXeXXpXXXXi X. XXdXgpgXggX)XXXXXXdi XXXt XXdpXXDVXgvs XXPT

* ok ok ok kk

0999949j j ] SaaPLXk XXXXXXXXX. gj XgXXXXXhggggggXr aggggXr nj Xj DVXhXXj XPT

LEt i GAXRPG yEdt XXXXXX. . .. .. Vv LPXAPAXVTPXAVPXDXGE XgLXi gXXssXEt |i t XL

* % kkhkkkkkkhkkhkkhkkk*k

LEj c GAf RPGXf EKXgggggg. . - . - . aLPkAPAaVTPKAVPXDr Ger hiraj rkXirErcci fL
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Patterns

L2

hpv_L2_all.con
hpv_L2_al | . pat

hpv_L2_superA. con
hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con ...

hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con

hpv_L2_A5+A6. pat

hpv_L2_A7. con

hpv_L2_A7. pat

hpv_L2_A9. con

hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con
hpv_L2_superB. pat

hpv_L2_B1. con

hpv_L2_B1. pat

hpv_L2_B2.con
hpv_L2_B2. pat

hpv_L2_superC. con

hpv_L2_super C. pat

XXXXXXXE pav] dv Xp XXXXKKXXXXXXXX. . . ... XXXt XXXnpXF XXpXXXXpXXXgeXs g XX
999999XXXhXXXggggggggxXXggygggg. - . . . . 999 g gXXRXXXXXXGXXXXGGXXXXG XX
Xttt PAVEdi t pXXXXVXXS. st Xf XNPXf t dPs XXeXpgXgeXsghX
. XXXXPAacl ggggggggXXg. . ... oo vvvhn . ggXXXNPXd Xk PXgXr XXXXXk XXgr f
.at Tt PAVLDI TPXgXnVXvs. . .. .. ... ... SXXFXNPI f TePs XXEXPQXGevs Ghv
Xk kkhkkkkk*k
L) XTrPAVLDI TRj j XXVXai . .o Si r FXNPXdTKPj cc EXPQXGKX] Gr a
St TTPAVLD TPtsgtVHVs. . ............ STXi t NPI Xi XPPvI eaPQ GEvSgnl
kkkkkkhkkhkkhkkkk*k *kk kK * %
LS TTPAVLDI TR jiVHVI . Lo STr f r NPXdak PPgl kXPQ GEXSgr |
.STTTPAVLDI TPssgSVQis. . ............ st sf t NPAFXDPsi | EVPQTGEVs GN
LJ TTTPAVLDI TR XgSVrai . . ............ i i r dXNPAFj DPi cl EVPQTCGEX] GNa
cadt TPAL T dXXXXXXXXvES. .o vs THXNPt FTdPSv| XPPt PAEt s GHf
.jIrTPAI cl ggggggggari . ............. ai THXNPi FTkPSacr PPj PAEj j GHf
.eSt TPAILDVSVTtht TtsX. . ............. XvFr NPXFXePSv XQs QPXvEaggH
*kkkkkkkkkx
L0l TRPAILDVSVTrrrTiig. o oooo e n gaFpNPXFj kPSaXQ QP aEj XhHa
XXXXXXgssAvl evapepXppXrvr X. . ........ vsrtgyhnpsfqgiitest pXXXgessl ad
ggggggXXXAXC kXXgXXXXXXXXGG. « v vvvvv e gggggXXXXXXXXX] XXXXXGGXXXXXX
...... gssAvLEVapepXPpXrvr...........vsr TQYhNPsFqi i t est PXX. GEssl aD
...... XXr AaLEVXgXXXPXXXXg. . . . ... ....a] XTr Yr NPj Fraci kXXPXX. GEj j Xj D
Xi s XednXXAv| DXXPXXppXKXi XI . ... ...... XXXXXd st XXXS XXXXXXXFXXXXXs dI N
XXim XXK XXXAXE DXXPXX] XXKpeXf . ... ...... gggggr j XXXXXXXj XXXXFggXXXXl XN
ePEGPXDi . AVLElI XPXXhdgwXXs XXXXXXXX. . .. .. .. XXXPLXI gXs XXXXXX. AETSA E
r PEGPkDa. AVLECpPXKr Xr Xr cXrj Xrgggg. . ... ... eXXPLXXXj XXggggg. AETSGXE
[11-104

OCT 95

106
244

143
198

158

181

167

181

174

180

163

190

168

180

181
235

187

207

126
233

153

226



hpv_L2_all.con
hpv_L2_al | . pat

hpv_L2_superA. con
hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con

hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con

hpv_L2_A5+A6. pat

hpv_L2_A7. con

hpv_L2_A7. pat

hpv_L2_A9. con

hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con
hpv_L2_superB. pat

hpv_L2_B1. con
hpv_L2_B1. pat

hpv_L2_B2. con
hpv_L2_B2. pat

hpv_L2_superC. con

hpv_L2_super C. pat

XXXXXXXE X g Xh XXXXXXXXXXXXXeei pl Xt f XX XXX KXX. . .

gXXXgg XXXXXXXXgggg99999ggXXf XoXXf gXXgXXXgggg999999999g. - .

| Xst..ptXgthXy........... Eel Pmdt FaXsXgXgXepi ... ...........
XXXX. o XXX XXXX. e Enml Pbr XFXXXgXXXgQQ9g. -« « v oo vvvv e
lvsT..pTsGsHgy. .......... EEl PMXTFAt sSXG GXepi ... ..o ov s

* * Kk k Kk k
cXT..jTiGHd. .......... EEl PM TFAI j gGXGgggg. « -+« v v v v e -
list..ptsGXHSY........... EEl PMgt FAVhXgt G EPI . . ... .........
* k * *kkk Kk * k%
XXX XX GH Y. ..o EEI PMOXFAXrgj i GXEPI ... ...........
fvsT.. PTSGHGY........... EEl PnOXFAXh. @ G EPI ... ...........
fX T..PTSGHGY........... EEl PboXFAI r .G GXEPI .. ............
XISS..stiSThnY........... Eel PMDTFi vSTdsXnvT. .. ............
XfSS. .jiaSTrrY........... Eml PMDTFaXSTI XXraT. . .............
I1SX. .stisshpv........... Eel PLDTFi VSSSDSnPa. . .. ...........
Xk kkkk Khkkkk*k
fIS .. jiaijrXX .......... EkI PLDTFaVSSSDSXPj . . . ... oo
hvl Vt sgsgGaXi ggXXXXXXXXXXeXi el geX. psrysfei eeptpprX. .......
gaf VXXXXj GXXaj XXgggggggggXXf XbXXf . XXXXXXXggggggggg. - - . . . . .
hi | Vt sGs GGgXi GgXXXXXXXXXXeXi El geX. psRYsFei eepTPPRr. .. ... ..
r af VXr GXGGXXaGXXgggggggggXXf Ebr Xf . Xr RYi FkXrrj TPPRg. .. ... ..
.V VdpXfaGdXi gXXXX. .. .. .. EEI pLeXI . nXXXXf ei eXXXppXX. .. ... ..
. VEVEj XX Gkraj XXgg. ... ... EEI XLXXc. | XXXXXXggggg999g. - . . . . . .
Ni FVGGs@ GXtgG. . ... ...... EnlELTIFgSPr..........o .
NaFVGG GcGrjG.......... EMELTIFhrPn. . ... ...
[11-105

OCT 95

. SSTPXpX
. gSTPXXX

SSTPXPg
r STPXPX

SSTPvPG

Xk kkkk*k

SSTPcPG

SSTPi PG

* k k%

SSTPXPG

SSTPXPX

* ok ok ok

SSTPXPj

sSTPI PG

* ok ok kok ok

r STPI PG

SSTPXPa

SSTPcPX

sSTPI gr
XSTPc XX

XSTPXXX
gSTPXr X

122
305

173
236

193

219

203

219

207

217

198

227

203

217

222
291

230
263

154
281

183

259
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Patterns

L2

hpv_L2_all.con
hpv_L2_al | . pat

hpv_L2_superA. con
hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con

hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con

hpv_L2_A5+A6. pat

hpv_L2_A7. con

hpv_L2_A7. pat

hpv_L2_A9. con

hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con
hpv_L2_superB. pat

hpv_L2_B1. con

hpv_L2_B1. pat

hpv_L2_B2.con

hpv_L2_B2. pat

hpv_L2_superC. con

hpv_L2_super C. pat

XXXXXXXr XXXy Xr XXXqQu Xv XdpX.

XXXXXXXXGggXgggXggXQXXXXXXX. f f XX XXXcgg. .

Xrr XaXpr XX.
XXXXXXXXgQ.

v XRvAgPRXX.

ar RcAXPRgg.

XrRi aAPR. . .

* k%

frRcj APR. .

VXRVaGPR. .

* kK

ar RVXGPR. .

sRpXaRLG .

* %k k

XRXX] RLG. .

XXaRPRXG. .

i Xj RPRCG. .

XXXXXr rr XXX XnRr | vagQuXvXnpl . f1 XgPSr | vr F.
XXXXXXXXGGGXXr RXgXXQXXXr XXX. f f Xr PSpXaXF.

XXXXXr rr gXXLt NRRLVQQVXVXdPI . FI XXPSr | Vr F.

XXXXXXr Xggj

XXr XXXr Ar d.

XXXXXXXAD .

i XrsRG XN. .

XrrjRGAfN. .

. LYSRAX. qQVr Vsnf d. FXTXPSsfv. ..

. LYSRAX. r QUr VXr Xr. FcTr PSi f a. . .

. LYSr XT. QQvKWDPa. FXt sPXKLi . . .

. LYSnXT. QQVKVaDPj . Fci j PXpLa. . .

. LYSr AL. hQVQVTDPA. FLSsPCRLI . . .

. LYSnAL. r QVQVTDPA. FLSi PQRLa. . .

LYsraX. qQuXvXdpa. FI XXPXXl v. . .
LYXnXX. r QXXaXr XX. FcXXPXrfc. ..

LYsXAn. XQvkVXdPa. Fl Xr Pasl v. ..

LY] nAX. r QapVX Pj . FcXrPXrfc. ..

LYskaf . qQvkVTdPa. FI XkPXTI X. . . .
* %

*kkkkk*k

. LYrnjd.rQUnVTI PX FcXr PXTf a. . . .

*kkkKk

kkkk Kk khkkkkkkk

¥k kkkkkhk*k *k*%

kkkkkkkKk

LXNRRLXoQVXVr | Pc. Ff Xr PSpbVr F. .

I YnRf . vgQXpt XnpX. f LXqPSRavgF.

* ok ok ok ok ok

XYr RX. cXQXj Xr XXX. f Lj pPSRXaXF.

WFs Xr YYTQVPXEDPAXXXXXXXX. . . . . .

*kkk kK

WFr nr YYTQaPXEDPKXf j j Xggg. . . . . .

[11-106
OCT 95

. TdDNPXdkg.

. Tf DNPAf eP.

. Tf DNPXYEG

. Xf dNPaFeX.
. Xdr NPXFXg. .

. qFdNPvFe. .

. ef eNPAFdX.

fl1 XXpsXl vXX. .t fdNPaf e XXXXdXt XXf e XXXXX

XXr NPXdXgggggXi XXdXXXXgg

. Tf DNPvXdX. .

t XdNPXf eX.

r XI NPXdoX.

. TADNPAdKP. .

. TYMNPXdE; f |

* % %

. TADNPXYEG .

XFKNPXFkK. .

* ok ok ok k Kk

. XdpNPAFXg. .

. t XdNPaf e XXXXdXt | Xf XXXXXX
.1 XmNPXdr gggXkXi ¢ XdXXXXgg

PXETI | Fe XPXXX

*kkk Kk kK

. XKETI | For PXXX

.abttltfspsgX.

. XDri cj dXX Xg.

. vDTt Lt f epaX. .

XDTi Li dkj Xr . .

. TYdNPay EgXnpdXt | gFXhXdi s

XkricXFrrrrXX

. EDvsl gFaHnt I H
* %

EDai cr Fj HMi | H

. eevt gi FeXDl XX

Xr ai XXFor Dc XX

. eevTqgi FEXDXXX

. kraTr XFEr Dc XX

. Xdi t XXFer DI eX

Xkai XXFopDcr X

XFeNp!Yd XXX

XFXN ¢Ykgggggggggggggggg

150
367

206
294

235

275

248

272

254

269

246

283

253

271

265
351

274

322

198

339

211

316



hpv_L2_all.con

hpv_L2_al | . pat

hpv_L2_superA. con

hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con

hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con

hpv_L2_A5+A6. pat

hpv_L2_A7.con

hpv_L2_A7. pat

hpv_L2_A9. con

hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con

hpv_L2_superB. pat

hpv_L2_Bl. con

hpv_L2_BLl. pat

hpv_L2_B2. con

hpv_L2_B2. pat

hpv_L2_superC. con

hpv_L2_super C. pat

XXXXpdXdf | di XXI hr paXt XXr XgXvRXSRl GXr aXt Xr TRsGXqgi Gar vHf y XDl SXi XXXX

Kk ok kkokkk Kk *kkkkokkkokk

ggXXGXXXF Xl aXXcXnj Xf XXgXXXgcRf SRXG r XgXc XTRXGXXf GXXXHdd XDc SXaXggg

XXXaPDpdFl dI XXLHRPal t sXr r gt vRf SRl Ggka. t mXTRs Gk Xi Gar vHyy XDi Spi XXXX

Xk kkkhkkkkk*k *kkkkkkkk*k

ggXXPDXXFbl | c XLHRPXf Xj gnpXXaRf SRcG nX. i cXTRr GXXf G r aHdd XDc SXaXggg

X. XXPDpDFI DI vXLHRPALTSXRr GTVRf SRI GgXa. XXr TRSGKXi GARVHXYhDXSPi XpX.

kkkkkkk*k *kkkkkk*k *kkkkkk*k

g. r XPDj DFbDI ¢ XLHRPALTSgRpGTVRASRc G nX. i br TRSG- Xc GARVHd Yr Dc SPaX| g.

. VAPDPDFI dI vaLHRPAf Tt . Rr ggVRf SRLGXKA. Tnt TRsGkQ GAr VHYYyDi Spl agaX

kkkkkkhkhkhkhkk *kkkk kkkkkkKk

. VAPDPDFbI | aj LHRPAF Ti . Rnj j VRISRLG KA. TepTR G Q GAr VHYYeDaSXI XXXg

. XXPDpDFXDl VRLHRPALt S. Rr gTVRFSRI GXXA. TM TRXG Q GaXVHXYHDI Spl apaX

* ok ok ok ok ok ok * ok ok ok ok ok

. XXPDj DFbDI aRLHRPALi S. Rnj TVRFSRcGpnA. TM TRr G Q1 GhpVHAYHDasSX! j Xj g

XXXAPDPDFI DI i ALHRPAI TS. Rr gt vRy SRVGnKX. Tl r TRSGkXI GAr vHYYqDl SXI XpXX

XKk kkhkKhkhkkkkkkXkkkkkkk*x*x **% *kkk Kk Kk kK

ggXAPDPDFbDI aALHRPACTS. RnXj aRdSReGr KX. Thr TRSGXXI GAnaHYYXDcSj | Xggg

.. XpPDe AFMDI | RLHRPAI XS. RRA VRf SRI GORG. SMy TRSGKHI GgRi Hf f gDI SPi sa.

kkkkkkhkkkkkkkkx *kkkkkkk k% * %

.. rj PDKAFMDI | RLHRPAI XS. RRGXVRASRI GQRG. SMeTRSGoHI GhRaHdd XDl SPaj XAA

f eepPdr dFI Dv XXl gRpXyset pagyvRVSRl GXra. tir TRsGaqi GsqVHf yr DI SXI nt e.

kkkkkkkKk Kk kkkkkk Kk kkkkkkkkokk

f XXj PXXXFXDaXXcXRj Xfj Xi XXhXcRe SRX@ nX. Xcr TRj GXr aGXXVHAdXDeSXI Xj g.

f eEPPAdRIFLDv XXLgRPqyset pagyvRVSRl GXRa. ti r TRsGaqi GsqVHFyr DI Ssl nt e.

Xk kkkkkkkk *khkkkkkkkkkk

f XEPPI Rr FLDaXr LXRPXf j ri XXhXcReSRXQ RX. i cr TRj G r aG pVHFdr DeSi 11 g.

vaAAPdXdFADI vXI gRpr f SXTsXGXi RvSRI GXr g. t XkTRSA Xi GgXVHf YXDI SXI Xt a.

*kkkkkkk*k *kkkkkk*k kkkkkkk*k

CXAAPXXXFADaXXcj Rj r f SXTr XGXaRaSRc Gr nh. Xcr TRSGer aGXXVHA Y DcSXI Xj g.

Xo o XXXXXXXXXXXK] @ XXXXXXPSCRY GXSXXyr PX. s XgTRs Gvr VGPXXHXRy SXSTI heX.

* ok ok ok k ok

g. .09999999999gXxXj gggggPSGRaG SpaXnPr . Xc XTR) GXpVGPXf HCRXSf STl rr X.

[11-107
OCT 95

192

432

257

358

284

337

307

333

306

330

300

346

312

332

323

414

334

385

249

402

243

377
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Patterns

L2

hpv_L2_all.con
hpv_L2_al | . pat

hpv_L2_superA. con
hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con
hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con
hpv_L2_A5+A6. pat

hpv_L2_A7. con
hpv_L2_A7. pat

hpv_L2_A9. con
hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con

hpv_L2_super B. pat

hpv_L2_Bl. con

hpv_L2_B1. pat

hpv_L2_B2. con
hpv_L2_B2. pat

hpv_L2_superC. con
hpv_L2_super C. pat

XXXXXXE X el gl XKKKIIARKKIKS KIXIKIXXXK Xy @ XIORXIHKIKIKIIXIKHXKKS XXX
999999gXf obXXf g999999999999999999g99ggXXxXXgggggggg99999999g9gggy

XXXXXXeXi El gl XXXKXKIXOKXIKOXKXXXXAX] Y Di- y 1 Xd KIXKIKIKIIKIIIKXKKXX
999g99gr Xf Ebr j cg999999999999999999999gggdDaf XgXXXXgXXXXXggg99ggggggy

...... edi EmePL. .. .........]ppasXXXXdXI YDXyAdvdXl dXXf t XXXr XXt XsXgX
...... kXCcEboPL. . ..........009XgXXggggXYDadAk Xk XXr XXXr XXXXgXr Xggj X
XX ..eBEMQPL. . ............ | sXXnsf dgl yDI YAni DdeapXssXXsXat Ps XXl p
09....KECEbDQPL. .. ........... XijrrrXggXdDl YA XDr XXj XXXXXXXXi PXXgXX
...... eXlElQPL. ...........XXXXasXdXdXl XDi YAddXdXaXXXXXXXXXt XXXXXX
...... kKXIEbQPL. . . .........9ggXX rXxXggdDaYAgXXXXXXXXXXXXXXj XgXXXX

XXXXXXeXi El Qpl . . . XXXXXXXXXXXt s XXsi NdG y Di YA XXX
ggggggor f EbQ c. . . ggggggggXrj XXj Xi cNl GodDaYAXXXXr Xr XXXXggggggggggyg

...... EEIEIHPL. . ............VAaaXDtsXl FDI YAEpdpdXXXXXXXXXXXs Xst pf

*kkk Kk ok ok * ok ok ok k Kk

...... EEIEbHPL. ... ..........VA XrDggggFDl YAE] XXXgXXXXXXj XXXgggi Xf

...... dpi el gl | gghsgdati vggpvest f XdXni Xenpl XeXXXXXOXXXXXXXXs Xd
...... gj cobr Xf XXr j XXXi Xar XXXXXi Xf | XXXXXXXXXXg9999999999999gggXXr X

...... dpi El gLLGgHSGDat i vggpvesSt f XdXni denpl seXXXXXXXXXXXXXXSXDI

kkkhkkhkkhkhkhkhkhkhk*

...... gj cEbr LLGOHSGD i aar XXXoSi f ¢l XI ¢ XnXXXXXg9999999999gggggXXSXDX

...... XXXXXi pvdeXXggXXXt XXXEeXXgf Xei el Dddl esXaXXppl | XXXpi gsgvrr X
...... Xr XXX ] XXXgr r XXX Xj ¢ XEr XXXXkggggDXXXr r XXXXXXXX] XgXXXKj XXXXXX

[11-108
OCT 95

204
497

273
423

314
384

344
380

327
377

321
408

343

377

360
473

373

444

269
444

279
436



hpv_L2_all.con
hpv_L2_al | . pat

hpv_L2_superA. con
hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con
hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con
hpv_L2_A5+A6. pat

hpv_L2_A7. con
hpv_L2_A7. pat

hpv_L2_A9. con
hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con
hpv_L2_super B. pat

hpv_L2_Bl. con
hpv_L2_B1. pat

hpv_L2_B2. con
hpv_L2_B2. pat

hpv_L2_superC. con
hpv_L2_super C. pat

OORKKIIXKS XIXXKNXE X XHKIKIKIIXIKXXG P - XIKIKXIHKIKIK XX KIKXKKXK
99999999999ggggggggXXXUXXGXXXXXXXGGGGgXXXXXXGGGYGYHHXXXXXXGXXGXXXGXX

XXOOOKIXIKIXKXXXNL 1§ Pl XXXKXAXPXXKXXKGD DI XX XXXXXK XX XX XXKXKKY X
9999999999999gggggX XXf XXXXr XXXgggggq DeXXOOXXGXXXXX] XgXXXXXgaX

at t sSvXsXXXst | Xt XXXnvTi PXvsXvDvpXXt . .
Xr Xj XXj gggr gggggggXXTXPf Xj j cDXXcXj . .

. GPDi XXpXspXgqwPXvPvXPadt t hyvY
. GPDaXxXXj XXj gXXPXaPf XPXXXj r gaY

XXXXXI sf ssXt t XXXXXNVTi Pl gt XwevPiys. . .
Xr XXgXXXX] Xr XgggggNVTXPf j r Xdr XPf ei . . .

GpDi vl PTgpXt WPyvPgspXdt t hdvv
G Daf XPTj j j XWPXXPXj j Xr XXXXaf

XXt XsXpsXaSs XXXXysNXTXPI t t X\WvPvnT. .. GPDi vLPst t pXl PXvXpt pi dt t Xal X
XXggXXgggj Si ggggdj NXTaPf j i j W XPaXT. . . GPDaXLPXXr XXXPXX]j j j XXXi XXXI X

XXXX. . XXXXXXXXyvpSNE t i pl XXgXdi pi XS XXXGPDI pXXXXXXXXXXXPI XPt XPXXs| i
ggg9. - 9999gggggXj XNXj axf XXXXr Xj ¢ Xj gggGPDaXXXXXXXXXXXF PcgPXXPXXi | f

XXssXsXtpX...... VGNTTVPLSI PXDXFvQp. . . GPDI t FPTAst XTPys PVTPALPTGPVF

* ok ok ok ok ok ok ok ok Kok ok ok ok ok kokokkokk

XrijXiXXg...... VWGNTTVPLSCPXDf FcQ . . . GPDI XFPTA] XXTPdr PVTPALPTGPVF

LI deaXedFsgsql vXgXXrr st Xsyt vpr f et Xr XXsyyXqdXXgyyvaypesr XXXXXi i ypX
LXKXXXr Fr Xj r e Xf XXgr pXXXg XXXXXXXXG g gXXXXXKIXIKHIKIIKG XXXXKX

LLdeavedFsgSqLVXGnXr RSt Xsyt vPr f et t r XXsy YXgDt XGyyVaYPesr XXXXXi | yPt
LLkmXXkk Fr XSr LVf GXgr RSXXgf i aPr frij pr XXf YXr DXr GXXVXYPXXr r XXgXcl f PX

LI Dpl t enFXnshl vXXXXdegXsXXi pt I ppgXXXXXXXXXXS d XXV XXXXXXXiT XXXXI p XX
LXDXf Xr 1 FrrjreXf X XrpXXr XXXXXI XXXg g gXXXXIIIIIIIIIIIIKIIKIIIKIIKIKIKKNKr

i pXgXf Xat Xpt gvvt ygspdXysaspv Xy XdXXXXXI Xi dXpTXXXXXi |1 dXhXXXXXXX. . .
XXXXXXKE j j XXX] XXXXXr XXXXXXXGgggXXr rj j r gXXXr XTXXXgXXI XXj Xr f XXggg. . .

[11-109
OCT 95

214
562

290
488

358
446

392
442

372
439

350
471

391

433

408
538

426
509

300
509

314
498
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Patterns

L2

hpv_L2_all. con
hpv_L2_al | . pat

hpv_L2_superA. con
hpv_L2_super A. pat

hpv_L2_A2+A3+A4. con
hpv_L2_A2+A3+A4. pat

hpv_L2_A5+A6. con
hpv_L2_A5+A6. pat

hpv_L2_A7.con
hpv_L2_A7. pat

hpv_L2_A9. con

hpv_L2_A9. pat

hpv_L2_A10. con

hpv_L2_A10. pat

hpv_L2_superB. con
hpv_L2_superB. pat

hpv_L2_B1. con

hpv_L2_BLl. pat

hpv_L2_B2.con
hpv_L2_B2. pat

hpv_L2_superC. con

hpv_L2_super C. pat

XXGXXOKKKIOOKXXKAT y | hPs XXXXXXr Xr 1 Kr XXX
99XXgggg9999ggggXdxf XPXXggggggggnnxxgg

PXgXo oo df y LXPXy XXXXXr kr RKr Xpyf f adgXvAa
gghX ........... XdAXLXPXXXXgggXnnRKXf gggf j XggcAX
1dGg. ... DXy LwPv XXXXXXp XRRKRv s Yf f aDG vAX
IXG .. ..o DddLf PXXf Xf ggXnRRKRc XYXf j DGXCAX
igGs............ tfaLWpvyf | X. . rr RRKri PYFf aDGXVAa
aXGX............ r dXLWPf Xef X. . r nRRKr cPYFf j DGXVAX
IXG. ..o nYyLXPl Xyf f. . XkKRKRi PYFFaD& vAX
IXG ... ......... r YdLf Pf f ddf . . XnKRKRcPYFFj DGXcAX
vDgg. .. ... DFYLHPSYyXL. . r r RRKr XpYFFXDVsvAa
*kk k%
Xbhj............ DFf LHPSYdcL. . nnRRKXf j YFFj DVr cAX
ltgs............ XFYLy Pt WFa. . RkRRKRVSLFFXD. . VAA
lihj............ XFYLePj WYFj . . RnRRKRaj LFFj D. . VAA

pdXpXvXi ht XdXsgXdf yl hPsl XX. XXr r kr kr kyl
XXXXXGXXXXXXXgXgr dXf r PXf gg. gggggnnnr XX

pdXPvvi i ht XdXsg. df yl hPSLXX. XXr r kRKRKYL

*kkkk kK

j r XPXaaXr XXr Xj X. rdf f r PSLgg. ggXXnRnRr YL

XXV pXXXp XXXXd Xy s Df XI XPXI XX. . . XXr Kkr r XdXX
XXXXXGXXXXXXXg Xr DAXF r PXf f g. . . gggKnnnXXXf

............... XXYyLHPSLLX. . . r kr XKRkha

* ok ok ok k Kk

............... gr YXLHPSLLg. . . gggnKRr XX

11-110
OCT 95

227
600

314
523

384
481

423
475

400
472

380

504

420

464

435
575

455

545

317
546

330

518



g6 100
TTT-111

hpv_L2 al_1 FFGELA GTGXGTGG

Y 00842 108 Gt Gt GTGt GTGG  OSRAB21_1 RAB21 protein [Oryza sativa]

Y 00842 105 GGt Gt GTGt GTG OSRAB21_1 RAB21 protein [Oryza sative]

X54251 989 GvGrGvGvGnGG  DMMASTER_1 nuclear protein [Drosophila melanogaster]

X54251 986 [eevieveneneNe DMMASTER _1 nuclear protein [Drosophila melanogaster]

M29256 24  FgGCEA GG G UROINF24_1 U.appendiculatus infection structure-specific protein gene, complete cds. [Uromyces appendiculatus]
M29256 19 FnGgGt GgG Gi GG UROINF24_1 U.appendiculatus infection structure-specific protein gene, complete cds. [Uromyces appendiculatus]
M92914 1580 [eevievieneneNe DROMASTM__1 mastermind [Drosophila virilis]

M92914 575 FGG GvGI G DROMASTM__1 mastermind [Drosophila virilis]

M92914 1585 GvOrGvGvGvvG DROMASTM_1 mastermind [Drosophila virilis]

X57581 2 sGt Gt GTGr GTG BOMVCPA__1 coat protein [Bamboo mosaic virus]

X57581 7 Gt G GIGt GyGG BOMVCPA__1 coat protein [Bamboo mosaic virus]

S53300 32 GGt Gt GTGt GTG S53300_1 per gene product [Drosophila teissieri]

S53300 53 Gt Gt GTGt GnGs  S53300_1 per gene product [Drosophila teissieri]

M19723 478 GCLOVGt GsGgGs  HUMKERKS5A 1 Human type Il keratin K5 mRNA, 3 end. [Homo sapiens]

M19723 11 GGy G GgGaGsG HUMKERKS5A _1 Human type Il keratin K5 mRNA, 3' end. [Homo sapiens]

M21389 560 GLOVGt GsGgGs  HUMKER2A_1 Human keratin type 1l (58 kD) mRNA, complete cds. [Homo sapiens]
M21389 93 GGy Gf GgGaGsG HUMKER2A_1 Human keratin type Il (58 kD) mRNA, complete cds. [Homo sapiens]
L08127 36 GG d GG Gs PPOUSPB__1 usp2 gene product [Puccinia graminis]

L08127 6 FFaalLsaasG PPOUSPB_1 usp2 gene product [Puccinia graminis]

X61914 185 GGELGt Gi Gt Gsa DCECP40_1 ECP40 [Daucus carote]

X61914 112 G GTGt GTt G DCECP40_1 ECP40 [Daucus carota]

hpv_L2_al_2 VRXSRLGX

111365 133  VRvNRLG EBORNA__3 matrix protein [Ebola virus]|

X61274 133  VRvnNRLG EVVP23_2 vp3 gene product [Ebola virus]

212132 121 VRvnRLG MVREPCYC__3 vp40 [Marburg virus]

X64406 121 VRvnRLG MVRNA23 2 vp3 [Marburg virus|

729337 121 VRvnRLG MVVIRPR_3 VP40 protein [Marburg virus]

D15061 75 VRppRLG ECORRNHK12_ 2 ORF235 [Escherichia coli]

L.28920 20 VRdaRLG YSCCHR1RAA _11 Yar040p [Saccharomyces cerevisiag]

X73633 285 | RsSRLG SLTNRB_2 TnrB3 gene product [Streptomyces longisporoflavus]

X79108 163 VReSRLa AMMIXTA_1 mixta gene product [Antirrhinum majus]

X55274 343 iRtRLG BCSLG8_1 S-locus glycoprotein [Brassica campestris]

2

ssieuis



g6 100
ZIT-111

hpv_L2 al_3 HFYXDLSXI

X56692 56 HFYtelLS HSCREACT__1 C-reactive protein [Homo sapiens]

X56214 56 HFYtelLS HSCRPMR__1 C-reactive protein [Homo sapiens]|

M11880 56 HFYtelLS HUMCRPG__1 Human C-reactive protein gene, complete cds. [Homo sapiens]

M11725 56 HFYtelLS HUMCRPGA _1 Human C-reactive protein gene, complete cds. [Homo sapiens]

M36299 376 HFY:DLg HSE1GPEIA_2 Equine herpes virus type 1 glycoproteins gE, gl and 10 kDa protein genes, complete cds. [Equine herpesvirus type 1]

M 86664 376 HFYtDLg HSECOMGEN__74 membrane glycoprotein E [Equine herpesvirus type 1]

U04691 109 HFYcDLpgv  HSUO04691_1 olfactory receptor [Homo sapiens]

X17496 57 HFYtalLStv MMCRP1_1 Murine mRNA for C-reactive protein (CRP). [Mus musculus]

X17496 38 HFYtalStv MMCRPL_3 Murine mRNA for C-reactive protein (CRP). [Mus musculus]

X13588 57  HFYtalStv MMCRPG_1 C-reactive protein [Mus musculus]

hpv_L2 A10 3 | LKWGSLGVFFGGELA GTG

U18997 253 LGVFFG ECOUWSG67_57 Escherichia coli K-12 chromosomal region from 67.4 to 76.0 minutes. [Escherichia coli]

U18997 108 La\Wagi snFF ECOUWS®67_57 Escherichia coli K-12 chromosomal region from 67.4 to 76.0 minutes. [Escherichia coli]

L16784 11 WASL | VFFGGEL DVURRF120R_4 Desulfovibrio vulgaris hmc-operon ORFS 2-6, (rrfl and rrf2) genes, complete cds. [Desulfovibrio vulgaris]

U10398 239 G Lt VFFpGLvl Ga YSCH9315_12 YHR133c gene product [Saccharomyces cerevisiag]

M73530 380 mi i1 FGLE GG BACNHAC_1 Nat+/H+ antiporter [Bacillus firmus]

M73530 349 WGy s GaFFas BACNHAC_1 Nat+/H+ antiporter [Bacillus firmus]

M23009 251 LmW SLGywFyGLQA n T STRLACS 1 Sithermophilus lactose transport system protein (lacS) gene, complete cds, and beta-galactosidase, 3' end.
[Streptococcus thermophilus]

L 16884 8 GpFFGvnGaasa HELATPASEV_ 1 H+-ATPase V-type subunit [Heliothis virescens]

L 16884 95 agLaVgFsGLaaG HELATPASEV_1 H+-ATPase V-type subunit [Heliothis virescens]

X65051 8 GpFFGvnGaasa MSVATP16S_1 vacuolar ATPase 16 kD proteolipid subunit [Manduca sexta]

X65051 95 agLaVgFsGLaaG MSVATP16S_1 vacuolar ATPase 16 kD proteolipid subunit [Manduca sexta]

X77936 13 GpFFGvnGaasa DMCSDUC_1 ductin, subunit C proteolipid vacuolar proton channel [Drosophila melanogaster]

X77936 99 agLaVgFsGLaaG DMCSDUC_1 ductin, subunit C proteolipid vacuolar proton channel [Drosophila melanogaster]

X55979 13 GpFFGvnGaasa DMVHATP_1 Drosophila mRNA for vacuolar H+-ATPase. [Drosophila melanogaster]

X55979 99 agLaVgFsGLaaG DMVHATP_1 Drosophila mRNA for vacuolar H+-ATPase. [Drosophila melanogaster]

M85301 158 | LwWagLGarinard G RATNHEXIV__1 sodium-hydrogen exchange protein-isoform 4 [Rattus norvegicus]

2

ane|IWS



hpv_L1 all.con

hpv_L1_all. pat

hpv_L1_superA. con
hpv_L1_superA. pat

hpv_L1_A2+A3+A4. con

hpv_L1_A2+A3+A4. pat

hpv_L1_A5+A6. con

hpv_L1_A5+A6. pat

hpv_L1_A7.con

hpv_L1_A7. pat

hpv_L1_A9. con

hpv_L1_A9. pat

hpv_L1_A10. con

hpv_L1_A10. pat

hpv_L1_superB. con

hpv_L1_superB. pat

hpv_L1_B1. con

hpv_L1_B1. pat

hpv_L1_B2.con

hpv_L1_B2. pat

hpv_L1_superC. con

hpv_L1_superC. pat

MXaXW pXXXkvYl PpXXpvakvXst deYvXr Tni yyhagssR | t vGhPyf XXXOXXXXXXXKk X

Kkkkkkkk Kk

My ggWKXXXXXE YCPj ggj aXr XXXi kXYaXXTXXf f ej Xi XRbocXcG PXf XcgXggggggggg

M al W psdXXvYl PPXXpVskvvsTdXYvtr Tni yYhagssRLI t vGhPyf Xi Xk XXXXXXXk X
M ggWKXXk XXc YcPPggj Vj r acXTkXYaXXTXf f Yehj i j RL.cXcG Pef XcgXgggggggr X

M Al WRpXdXkVYLPP. TPVSKVISTDXYVtRTNMyngGBSRLITVGHPny|stXXXsnnkX
* k k%

kkhkkkk k*khkkkkkkkk*k

M AbWRj Xk XXVYLPP. TPVSKVcSTDXYVr RTNcdYehG SRLcTVGHPef j cXXggggj gr nX

M AXWRpsdsKVYLPPt . PVSkvvXTdXYVKRTXI f YNAGSSRLI XvGHPYysi skKXX. . . Xt kX

* ok ok kok ok *k ok kk Kk

M AXVRj r kr KVYLPPj . PVSnaaXTkXYar RTXI dYeAGSSRLcj cGHPYdj aj KXg. . . ggnj

M Al WRs SDnt VYLPPP. SVAKWNTDd YVt r TXI XYXAGs SRLLTVCGhPYFKVXpXg. . ggr kQ

kkkkkk kkk *k ok ok k ok ok

M AbWRj SDr XVYLPPP. SVANWWr TDk YVi XTj | dYeAG SRLLTVG PYFnVgj XX. . hXXnQ

M Sl W psEATVYLPPV. pVSKWSTDEYVXRTnI YYhAGss RLLaVGhPYT s| kk XXXXn Xk Ki

Xk kkhkkhkkkkk XKk kkkhkKhkkkkk

M ScWKj r EATVYLPPV. | VSKWSTDEYVj RTr | YYeAGi j RLLj V& PYdj | Xr ggggl Xr Kc

M . WRPSdnXv YVPPPaPVSKVi XTDAYVKRTN f YHASSSRLLAVGIPYf Xl kXaN. . . . . KT
* ok kK kkkkk khkkkk  Krkkk* kkkkkkkhkk Kk
M . . WRPSKr r c YVPPPXPVSKVaj TDAYVr RTNI f YHASSSRLLAVG PYdj | nXXN. . . . . KT

MXavWKXaXCGkv YLPPst PVAr Vgs TDeYvgr Tni yyhaXsdRl Lt VGhPyf nvy XXX. XXgXkX

khkkkhkkkhkkkkkkhk* *khkkkkkKkk

Mj XWKXXXGpce YLPP] XPVANVXr TDk Yar XTr cf dej Xi KRoLXVG PddXaXr gg. XXXggg

MXavWKXaXCKv YLPPst PVAr V@ TDe YvgRTni y YHAXSDRLLTVGHPy f nvy XX. . XXgXk

*ok ok ok ok kKk * ok ok ok ok ok kkkkkhkkkkk

Mgj cWKj j r GKaYLPPj j PVANVQ TDk YaoRTI adYHAXi DRLLTVGHPdI aXr g. . XXXXXc

M aXW st XCGkv YLPPs XPVARVLXTDEYvXXTX yFhagt eRl Li VGhPYf dvXdXX. XXXXXX

AKXk Kk kkhkhkkkkkx

M j XWKXXXGpc YLPPj XPVARVLT TDEYar XTr cf Fej Xi kRoLXVG PYdXaXl Xg. XXXggg

M AXWOXgQ. KLYLPP. TPVXKVLCSEXYXqr kXi FYHXETERXLTvGhpyyXv. . . . XXXXgXk

kkkkk K*k*k kkhkkkkk

M Af WQXj Q XLYLPP. TPVi KVLCSEr Yar Xnr aFYHhETERDLTXG Xf XXX. . . . ggi XXXr
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XvPKvSgXgyRvfrvXl pdPNkFal pdXsXynpdXeRl vWAcXGXEi gr Gapl GrgXsCGhPI f Nk

khkkkkkk kK khkhkkhkhkkhhkkkhkk

gaPKF Sj XXeRXF 1 f Xf j | PNr Fj f XkXXF el j XXXRocWKF XGcEaj r GXXF GXXXXQr P f Nn

XvPKVSgXQy RVFr v XLPDPNKFgl pdXsXynpXt qRI vWACvGvEv GRGPLGr GXSCGhPI XNk

EIE R R R R R O Kk kkkhkkhkhkhkkkkkkk*

XaPKVShXQARVFr c XLPDPNKFj f j kXr f dl j XXr Roc WhCXGc EaGRGXPLGXGXSG Pf f Nn

XvPKVSgy QYRVFr Vr LPDPNKFgL PDar XYnPdXeRl vWACt GvEVGRGPLGVA SGHPI YNk

* Kk kk Kk *kkkkkhkkhkkhkkkkk%x kkkkkkk k*khkkkk

XaPKVShdQYRVFr VpLPDPNKFhLPDhr c Yl Pkj oRbc WACXGaEVGRGXPLGVGXSGHPf YNn

Xi PKVSAXQYRVFRVr L PDPNKFGLPDXnXy NPdge RLWAACVGE Ev GRGQPLGy A SGhPLFNX

kkkhkkkhkhkhkhhkhkdx *hkkhkkhkhkhkkhx kkkkkkhkhk *khkkkkkkkk

XaPKVSAdQYRVFRVr LPDPNKFGLPD r f dNPkr k RLVWCVGe EaGRGQPLGXGe SG PLFNn

di PKVSAYQYRVFRvXLPDPNKFgl PdXXl YnPet QRLVWACYGvEi GRGQPLGrA SGHPI YNX

kkkkkhkkkhkkk Kokok ok kokk *ok ok ok ok ok ok Kok ok ok kok ok

XaPKVSAYQYRVFRaXLPDPNKFj cPkXi ¢ Yl Pm QRLVWACXGc EaGRGQPL GaGe SGHPf YNn

| VPKVSGLQYRVFRv XL PDPNKFGFPDTSFYnPXt QRLVWACYG Ev GRGQPLGVG SGHPI LNK

kX Kk kkhkkhkkkkkkk kkkkkkhkkhkhkkkkkkk* *kkkkkkk *kkkkkkkkk

XVPKVSCGLQYRVFRar LPDPNKFGFPDTSFY! PXXQRLVWACXGe EaGRGPLGVGaSCGHP LNK

vVPKVSGy Qy RVFKvVLPDPNKFALPDY Si f DpTt QRLVWACt GLEVGRGQPLGVG SGHPI LNK

*kkkk*k kkkkkkhkkhkkhkkkk*x khkkkkkk khkkhkkhkkhkkhkkkkkkkk

¢ VPKVSGI QdRVFKc VLPDPNKFALPD ScdDj Ti QRLVWACXGLEVGRGQPL GVGaSGHPf LNK

evPKvSgnChRvf Rl kI PDPNr FAl aDnsvynpdkeRLVWacr A Ei gr Ggpl Grgst GHPI f NK

khkkkhkkhkkhkk kK *kkkkokk Kk

gaPKf Shr QeRXf Rf Xf PDPNNFAbXDXXf el j kr XRLVWKf XCcEaj r GXXf GaXi XGHPf f NK

evPKVSGNChRVFRI kI PDPNr FALaDVsvynPdkeRLVWACYr G El gr Ggpl Grgst GHPI FNK

*kkkkk kK Xk kkk Kk kK

XaPKVSGNQe RXFRe Xf PDPNNFALXDV ael PknXRLVW CXGcEl j r GXXf GaXi XGHPf FNK

XVPKv SgnQy RVf RXXI PDPNKFAI i DXXXynsdXERLVWKLXG Ei GRGGPLG Gt t GHPLXNK

kkkkkkkkk*k R R

gVPKf Shr QdRVf Rf Xf PDPNnFAbaDr Xf dl j kr ERLVWALXGcEaGRGGEPLGAG i GHPLT NK

TvPKVSXNQy RVFXi gL PDPNQFAL PDXXv hnPSKERL VWAVXGVQVSRGQPL GG Vt GHXXF NX

kkkkkkkkkkk kkkkkkkk khkkkkkhkkkkk*k

TaPKVSj] NQdRVFnaXLPDPNQFALPDnj cel PSKERLVW VaGVQVSRGQPLGG Vr GHj XXN
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XXDt Ens XXy XXXXXXXXXXDXRXN Xs XDXKQ QA Xit XGe XPXXGeh WKk g XXCXXXXXXX

khkkhkkhkhkkkkkk

XXDXEXXXXg9999999999ggggDXRXXX]j f DXKQXQc cc GXXPXXGpeWKXgXXCggggggg

| dDt Ens XXXXXXXg. . . . . XXXXDXRXnXs nDy KQTQLci XGCXPpi GEhWIk Gt XCXXXXXXX
*kkkkkkkkk*

XmDXEXXXXgggXXg. . . . . gggXDXRXXXj ¢ DXKQTQLf cc GCXPj XGEeW XGXXCggXgggg

| dDTENsni ahXdXX. ....... XDsRdni svDyKQTQLc! | GCt PpnGEhWKGT XCXXXXXaX
*kkkk

XDTENj r XXggXXg. . ... ... XDj RkXaj c DXKQTQLf | cGCr Pj cGEeVW KGTXCXXXXgXX

| DDTES SXXAnXnXX. . .. .. .. eDsRDNi SVDXKQTQLCI i GCXPai GEHW kGt XCkst pXXX

f DDTEXSr cAXXI XX . . ... .. XDXRDNXSVDXKQTQLCl aGJj Pj cGEHW XG XCnr j XXXX

| DDTEnshf XsavXt........ k Ds RDNVSVDYKQTQLCI i GCvPAI GEHWAKGXaCKp XXv XX

XDDTEr j XXj i XXXg. . .. .. .. pDXRDNVSVDYKQTQLCI ¢ GCXPAC GEHW KGr XCKj XXXgg

f DDTEnsnkYXgXpG. . . . . XXXXDNREG SMDYKQTQLCl i GCkPPi GEHWEKGXpCnnnaXXX

Xk kkk *kkkkhkkkkkk *khkkkkk*k

f DDTEr Xr XYXhXj G . . . . gggXDNRECc SMDYKQT QL Cc c GCnPPXGEHWEKGX] Cr XXXXXX

yDDVENSasyaanPG . . . . . .. QDNRVNVaMDYKQTQLCl VGCAPPL GEHWEK Gk gCXn Xs Vg X
* %

*kkk k% khkkkkkk kkkhkkhkkhkkhkkhkkkxk *kkkkkkhkkhkkkkk*k

f DDVENShj ghhXPG. . . ... .. QDNRVNVhMDYKQT QL Ch VGCAPPL GEHWGDGr XCr XXXV X

v XDt ENXn Xy XXXs XXXXXXXXXXDd Rgnt Sf DPKQXQT i i GCXPe XGeh Wik aXp CXXXXXXX

khkkkkhkkhkkhkhk

f XDj ENXXXXXg99999999ggggDnRXI XSf DPKQXQcf aa GCXPXXGpe Wk Xh XXCgggXXgg

v XDt ENXn Xy XXXs XXXOXXXXXXXDDRgnt SFDPKQXQVFi i GCXPCXGeh Wik aXp CXXXXXXX

*kk k kK

¢ XDj ENXXXXXXX] Xggg9999gggDDRXI XSFDPKQc QVFaa GCXPCc Gpe ik Xh XXCXggXXXg

XGDt ENPXXYXXXXXXX. . XXgXdDnRgdv SXDPKQ QXf | v GCXPAXGEhWDXAe PCXXpXpXX

kkkkkk*k *kkk k%

f GDi ENPXXYXgggggg. . ggggr DnRXl ¢ Sc DPKQXQf | aGCXPAXGEe WDXApPCgr XXXgg

| | DAENVXXKVt aQX. . . . .. .. TDDRKQt GXDaKQQQi LI LGCTPAXGEYWt ARPCVTDRXen
f CDAENVINKVF | Q. ... ... TDDRKG GbDXKQQQaLbL GCTPAXGEYWI T ARPCVTDRXK X
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XXgdcPpl el XnXvi edgdMXdXG Gamf XXLgXnksdvpl di XXXXckyPDyl kMXXdXy Gds
gggXXPXc Xf Xr XXcoXhkMXr XG GXXI XXXLXXr nXXXj ¢ ke XXXXXXdPDf ¢ XMXXk Xed X

. gdCPpLel XnXXi gDCDM/dt & GandFXXLQXnksdVPI Di ¢ XsXcKYPDYl XMaadpYCGds

*x Kk k Kk k% *kkkkkk*k

. gk CPXLXf Xr XXcoDGDMXr XGdGXcl FXXLQXr nXmvPc De XXXXXKYPDYe XMXj k XYd X

. gDCPPLel Xt XXI qDCDWdTGy GAnDFaaL QXN SdVPI DI CgXt CKYPDYLgMAAe PYGDs

*kkkkk *kkkkkkk*k kkhkkkkkk k*khkkkkkk*k

. j DCPPLof Xr j XI oDGCDMVK TGdGAc DFj XLQXNnSkVPc DI Cr r XCKYPDYL XVAAK PYGDX

. GDCPPLeLXnspl e DECDMXDt GFGAndFkal QesKsdVPI DI XQSt CKYPDYLKMSADaYGdS

kkkkkk khkkkhkkkkkkk*k

. GDCPPLXLar i XI oDGCDMaDXGFGAbI FXXLQXi Kj kVPc DI XQSXCKYPDYLKMSAD] YA S

. GDCPPLELVNTpi e DGDMXDTGYGAMDFst LOXt KsEVPLDI CQSi CKYPDYL QVSADV YGDS

*kkkkokk kK *khkkkkkkkk khkhkkhkhhkhkk hhkhkhhkhkhkhhhkkhk *k*kx

. GDCPPLEL XNTXc 0 DGDVa DT GYGAVDFXXL Qkr KXEVPLDI CQSaCKYPDYL QVSADXYGDS

. gdCPPLeL XNt vi gDGDM/ATGFGaMDFt t LQanKSdVPI DI CXSi CKYPDY! kM/sEPYGDs

* k Kk k% *kkk kK * Kk k k%

. gkCPPLOLXNi acoDGDMWr TGFGXVDFX] LQXr KSmVPc DI CXSXCKYPDYc pMXj EPYGDX

. GDCPPLELI t SVI qDCDWDTGFGAMNFAe LOQXNKSDVPI DI Ot Xt CKYPDYL QVAADPYGDR

*kkkkkkkkk *kkkkkkhkkhkkkkkkkk* *kkkk*k kkkkkhkkhkkkkkkkkkkk*%x

. GDCPPLELI i SVI oDGDWDTGFGAMNFAKLQ NKSDVPcDI G j XCKYPDYLQVAADPYGDR

. gXcPPi eLknt vl edGAMXDi G GhXNF kXLgXnr sdvsl di vnet ckyPDf Lk MXnDv YGDs

* ok ok kokk

. XXXPPcpLXr j XI 0 XGk MXDXGd GXXNXXXLXXr nj XXj cke XXr XXXdPDf Lr MXr DaYGDX

. gXCPPi eLknt vl edGDVaDl G GNi Nf kXLgXnr sDVSI Di Vnet CKYPDFLk MjNDv YGDa

*okkkkk Kk *k ok ok k ok

. XXCPPcpLXrj Xl oXGCDMXDI GdGNc NXnXLr Xr nj DVSc DeVI mXCKYPDFLr MXNDaYGD)

. GXcPPI XLvnsyl gDGIM:Di GFGaaNFXXLgqDksgvPLAXXXXi ckwPDf LKM KDi YGDs

* Kk k k kK Ak kkkkhkkhkkkkkkkx

. GXXPPI pLXr i f | 0DGk MXDXGFGXXNFXXLXXDnj j XPLKkcXXr ¢ XXdPDf LKM KDaYGDX

. GXCPPXELKnkhl EDGDMVXI GFGAANFKel NAXKSDLPLDI Xnel CLYPDYLKMXEXAAGNS

kkkkkkk *kkkkk*k *kkkkkkk*k *kkkkkkkkk* *kkk Kk

. G CPPcELKXr XI EDGDMVKI GFGAAI FKr cNAi KSDLPLDI Xr r | CLYPDYLKM EKAAGNS
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hpv_L1_all. pat

hpv_L1_superA. con

hpv_L1_superA. pat

hpv_L1_A2+A3+A4. con

hpv_L1_A2+A3+A4. pat

hpv_L1_A5+A6. con

hpv_L1_A5+A6. pat

hpv_L1_A7.con

hpv_L1_A7. pat

hpv_L1_A9. con

hpv_L1_A9. pat

hpv_L1_A10. con

hpv_L1_A10. pat

hpv_L1_superB. con

hpv_L1_superB. pat

hpv_L1_Bl.con

hpv_L1_ BLl. pat

hpv_L1_B2. con

hpv_L1_B2. pat

hpv_L1_superC. con

hpv_L1_superC. pat

Xf FXXr r EgXf aRHf f nr XgXXgdXi pXXXXXXg XXXXXXXXHKIXXXXXXXXKG Xs Xy f pt pSG

f dFXXNpEXf dXRHXF XXXXXXgk XXXXXXg0999999999999999gggggXXXXXXdXXj XSG

nf FXI Rr EQrFaRHf f Nr agXvGXXXpXXl yi kgX. . ........ XXXXXr XXXXs XXy Xpt PSG
Xk kkkkkkk * k k%
bdFXc RNEQC FXRHF f NXXXXXCKXe) XXfFfXrjg.......... 099ggggXXXXXXdXXi PSG
MFEXLRr EQ FaRHFf Nr agXXGdXi PdXl yXKgX. . ........ XXXXgXXXpGSav YspTPSG
* k k k

MFEXLRNEQbFj RHFf NXXj XXGKXcPkXf fcKj X. . ..... ... ggggXXXXXCSXaYXj TPSG
MWy LRREQ FaRHyf NragXvGeXi PXdl YIi KGs. . .......... XngRdPppSsv YvATPSG
MiFeLRREQCFj RHIANNXXXaGkXcPXrf YFKG .. .......... gr XRKPXXSXa YXATPSG
MFFCLRr EQ FARHFWNRgGYXGDX | PXXLYI KGT. . ... ... .. X. Xdi r aXPgs XvYs PSPSG
MFFCLRNEQC FARHFWNR] GXCGDXCPXrLYI KGT. . ... ... .. g. ggcXXr Pj i Xc YXPSPSG
LFFy LRREQVFVRHf FNRaG vGeXVPXDLYI kGX. . .. ... .. .. XsgXTat | XssXyFPTPSG
*kkkkkkkkkk *kkkk Kk
LFFALRREQVFVRHf FNRj Gr cGKXVPXDLYI pGg. . .. ... .. .. gggr ThXcXr i XdFPTPSG
LFFy LRKEQVFARHFFNRAG: VGEXVpXdALXXKg. . . ... ..o .. XXXXXt vXns| YXnTPSG
kkhkk khkkhkkkkkkkkhkkhkkkkhkk*k * k k%
LFFdLRKEQWFARHFFNRAG VGEXaj XrLffKj............. gXgggi cjrj | Yfr TPSG

cFFyarr EqcYaRHf f v gGXXGdXi PXXXXXXXXXXNXXyY XpXXXXgXgXXXI gns XYf pTvSG

* kK

f FFf XnpEpf Y] RHXdXr hGXXGk Xc PXXXgg999999ggXXXXgggggggXXc XXXXYf j TXSG

CFFyaRREqCYARHS f VRGGKXGDdi PXXXv XXgXXknXf yi paXXXgXgXXXl gnsmyf PTvSG
* %

* Kk k k%

CFFf XRREp CYARHXd VRGGXXGDXc PXXXaXXXgggr Xdf ¢ Xj gggggggXXcXr j XYf PTXSG

VFFf gkr EQ YaRHXFvr aGXnGdXI PXXXXv XXXX. . . . y XXXagXXXXg XXl GXXXYf XTPSG

* k k%

cFFdhnpEQ Y] RHf FXr hGXXGkj cPr XXgggggg. . . . XXXXXXr Xr Xr Xr cG XXYf j TPSG

MFFFARKEQVYVRHI W r gGXXKEaPpeXXyLKXX. . .. . ....... XGXXt | KXPSvXFgsPSG
MFFFARKEQVYVRHI W XXG KKEXPj r XddLKXX. . .. ... ..... gakXr XKcPSaXFj XPSG
11-117
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Patterns

L1

hpv_L1 all.con

hpv_L1_all. pat

hpv_L1_superA. con

hpv_L1_superA. pat

hpv_L1_A2+A3+A4. con

hpv_L1_A2+A3+A4. pat

hpv_L1_A5+A6. con

hpv_L1_A5+A6. pat

hpv_L1_A7.con

hpv_L1_A7. pat

hpv_L1_A9. con

hpv_L1_A9. pat

hpv_L1_A10. con

hpv_L1_A10. pat

hpv_L1_superB. con

hpv_L1_superB. pat

hpv_L1_Bl. con

hpv_L1_ BLl. pat

hpv_L1_B2.con

hpv_L1_B2. pat

hpv_L1_superC. con

hpv_L1_superC. pat

Sl vt sdaQ FNkpyW gr aqghNNgi cwXNgl FvTvvdt t rst nXt i s XOXKXXXX

kkkhkkhkhkhhkhkhkhkkhkkk

ScXj i r XQcFNnj f Wer pXr XXNNXcf dXNr XFc T XXr i XXXr f Xc XXgggggXgXgggggggg

Smvt SeaQ FNKpyW gr AqghNNG cwXNgl FvTvVdTt r sTNXt Xca. . . . XXXXX, XXXXXX

Xk kkhkkhkkhkkkkkk %k

Scai SKXQCFNK| f Wer pAr XXNNGc f dXNr cFeTf VXTi Xr TNf Xc XX. . . . gXgXg. gXgggg

SMrsSeXQ FNKpYW.r r AqghNNG ¢ W NXI FvTWDTTRSTNXt XcX. . . . at XsX. XXeX.

* k k kkkkkkhkkhkkhkkkk*k

SMai SkXQcFNKj YW.ppAr Xr NNGcf WKNpc FCTWDTTRSTNf Xe XX. . . . j XXj X. gXr g.

SM TSeaQ FNKPYW.qRAQGHNNG CWINQ FvTcVDTTRSTN Ti st . . .. aXXXX. XXXX. .

ok ok ok Kk khkkkkkhkk Khhkhkkhkhkhkkkk * ok ok ok k

SMaTSkj Qc FNKPYW.r RAQGHNNG CWKNQc FaTf VDTTRr TNbTcerj . . .. XXXXg. XXgg. .

Sm/t SDSQLFNKPYW.HKAQGNNNG CWHNQLFXTWWDTTr STNf t | sa. . .. st esX. i PXX. .

khkkkhkhkhkhkhkhkhkhkkhkk kkkkhkkhkk Kkkkk*

Scai SDSQLFNKPYW.HKAQGXNNGaCWHNQLFC TWDTTXSTNf i ¢Xj . ... XXrrj . aPXX.

SMVTSdaQ FNKPYW QRAQGHNNGI CWgNQ! FVTWDTTRSTNMX €X. . . avXsX. XsT. ..

*khkkkkk *khkkkkkkkkkkk ¥k kkkhkkhkhkkkkkk %k

ScVTSKj Qe FNKPYWHQRAQGHNNG! CW NQe FVTWITTRSTNM cfj . ... XXXrg. kj T. . .

SLVSSEaQLFNKPy W.Qk AQGHNNG CWGNQLFVTVWDTTRSTNMIXCA. . . . at t Xs. XsXT.

kkkkkk kkkkk*k khkkkkhkkhkkhkhhkk kkkhkkhkdhkrkkkkhkkk*x

SLVSSEj QLFNKPAVW.QnAQGHNNG! OWENr LFVTWDTTRSTNMICCA. . . . gi Xrr . gj XT. .

Sl vssdaQLFNRPf W gRAQGhNNg I | WKNgXFvTvvDnTr nt Nf s1 s v XXX

khkhkkhhhkhhkhkhkhhhhkhhkhdhh *khhkhk

ScXi i r XQLFNRPAWr RAQGXNNXI f WKNocFaTeXDr Tr r XNf r | XagggggXXXXggggXxXg

SLVs s DaQLFNRPFW.qRAQChNNG | WKNQTFVTWDNTRNTNFS| sv. . . . XXXXX, XXXXi X

* k kK *kkkkkkhkkhkkhkkkkkk*k

SLVi i Dj QLFNRPFW.pRAQG NNGI f WKNQe FaTVXDr TR TNFi | Xa. . . . gXr XX. gggXXX

SI Xs SXs QLFNRPYW XRAQGE NNgl CWINgl FvTXvDNThNE Nf t 1 SYXXXXK XXXaXXXXXXX

kkkkkkhkkhkkhkkkkkkkkk*k

SanSrrCLFNRPYVtrRAQQ NNXI CWKNoc FaTcf DNTr NXNF r 1 SVggggr XXXXgXXXXXg

SLVSTDgQ FNRPYW f RAQGWNNG cWhnXI f XTVGDNTRG t Lt 1t V. ... pXXgX. XXpLt E

*okkkk Kk * ok ok ok ok ok kkkkkkkKk kkkkkkkKk

SLVSTDXQe FNRPYW: f RAQGVMNNGaX\W)gggggTVGDNTRG rLi 1 V. . . . j XXXr. ggj Li E
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hpv_L1 all.con

hpv_L1_all. pat

hpv_L1_superA. con
hpv_L1_superA. pat

hpv_L1_A2+A3+A4. con

hpv_L1_A2+A3+A4. pat

hpv_L1_A5+A6. con

hpv_L1_A5+A6. pat

hpv_L1_A7.con

hpv_L1_A7. pat

hpv_L1_A9. con

hpv_L1_A9. pat

hpv_L1_A10. con

hpv_L1_A10. pat

hpv_L1_superB. con

hpv_L1_superB. pat

hpv_L1_B1. con

hpv_L1_B1. pat

hpv_L1_B2.con

hpv_L1_B2. pat

hpv_L1_superC. con
hpv_L1_superC. pat

Xy XXXXf keyl RHVEEydI gf i f gLCki XLt aevimayi hXMhXXi | edWhf gXXpppXXXI Xdt Y

*kkkkkkkk

gdXXXr f Xr dXRHXEEdr ¢ Xf Xf pLCXaXLXXr XbXXcr XM XXce XXW f Xf XXj XXXXcXr XY

. YXXXXF keyl RHXEEydl gf i f QLCKi t Lt XevMaYi HXMhXXi LedWhf gl XpPpsXsLedt Y
. dXXXr f XodXRHXEEdk c of Xf QLCXaXLr XmXMXYcHXM XXcLXXW f Xf XXPXXj r LXk XY

. YXat nf KEy LRHXEEy DLQFI FQLCKi t LTPei MaYl HnMh XXLLXdWNFGy XpPPSt SLXdTY

kkhkkkkkkkkhkkkk*k

.YrjirfnEdLRHXEEIDLQFI FQLCKar LTPkaM YcHr M XXLLKkkWNFGe XXPPS] SLr kTY

. f XpXXXkQyi RHGEEYELQFi FQLCKI t Lt t evMAYI Ht Mhst i LeXWAF GLt | PpXaSLEDaY

kkkkhkkhkkkhkhhkkhhkkkk

. drj Xrf r QUCRHXEEYELQFaFQLCKI i Li j KXMAYCHXM XXcLKXWNF GLi XPXj j SLEDXY

. Ydpt kFKe YXRHVEEY DLQFI FQLCt i TLt adVVs Yl Ht MNXXI LXnWAf gVXPPPsaSLVDTY

kkkkhkk Khkkhkkkkkk * ok ok ok ok ok

. Yrj rr FKoYXRHVEEADLQFI FQLCr aTLi j kVM YI H MNj j | LXI WAF hVj PPPi j SLVDTY

. yKNnXNFKEY! RHgEEy DLQFi FQLCKi t Lt AdvM YI HsMhpXI LEDWKFGLt pPPsgsLeDTY

* k Kk k% * Kk k k% * k k k%

. dKr r NFKEYcRHXEEdDL QFaFQLCKai Li AmaM Yl HXM j XI LEDW FGLr j PPj hr LoDTY

. Yt XXXYKqYMRHVEEf DLQFi FQLCs| t Lt AEVMaYi HTMNpXi LEdWNFGLSPPPNGTLEDt Y

*kkkkkk*k kkkkkkkkhkkhkkkhkkk *

. Yr Xr r YKOYMRHVEEdDLQFCFQLCi | r Li AEVM YCHTMN j aLEr WNFGLSPPPNGTLEDr Y

XYXXXXf r eyl RHvEEyeXsl i | gLCkvpLkaevl agi navhsXi LeXWQLgf VPt pdnpi hdt Y

kkkkkkkkkKk

gYr XXr f r odXRHXEEdocr f af pLCraXLXj r abj r cr XM XXcLkmMAQLXdVPj j Xrj cXr XY

XYXsXXf r Eyl RHVEEYei Sl | LQLCkvpLkaevLagl NAMNs Xi LEXWQLGFVPt pdnpi hdt Y

Kk ok ok kokk * ok ok ok k Kk * ok ok ok k kkkkkkkkokk

rYrj XrfrEdXRHVEEYocSf | LQLCnaj LXj raLj pl NAMNXXcLEMAQLGFVPj j krj crr XY

XYKXXDFKQYI RHt EEy EXEF i f gLCkVpLt aDvl AHLnVMhpn! LenWQLXF VPPpPsG eDXY

*kk k kK Xk kk Kk k%

9'Yr XXDFr QYXRHXEEdECEf af pLCr VXLrj DabAHLr VM Xr | LkmMAQLXdVPPj Pr G XDXY

. YDt sKFNvy XRHVEEYKLAf i | eLCSVel t peTvshLQgl mPSXLenWei XvgPPt ssi LEDt Y
. YDi j KFNcdXRHc EEdKLAf af oLCSVr ci XoTcj XLQ XXPSaLor WkaXcr PPj j i aLEDXY

11-119
OCT 95

301

455

330
431

366

425

374

420

388

422

391

426

388

416

356

453

373

447

341

445

364
420

Patterns
L1



Patterns

L1

hpv_L1 all.con

hpv_L1_all. pat

hpv_L1_superA. con

hpv_L1_superA. pat

hpv_L1_A2+A3+A4. con

hpv_L1_A2+A3+A4. pat

hpv_L1_A5+A6. con
hpv_L1_A5+A6. pat

hpv_L1_A7.con

hpv_L1_A7. pat

hpv_L1_A9. con

hpv_L1_A9. pat

hpv_L1_A10. con

hpv_L1_A10. pat

hpv_L1_superB. con

hpv_L1_superB. pat

hpv_L1_Bl.con

hpv_L1_B1. pat

hpv_L1_B2.con
hpv_L1_B2. pat

hpv_L1_superC. con

hpv_L1_superC. pat

Iy XXXs XAi XCgXXXppXek XXDpy XXXXFWKvdl Xekf sXdLdQ¥ pl Gr kf | XQagl XXXXXXX

*ok ok kokkKk

r df XggXAXXCXXgXXXXgXggDXf XXf XFWKcl br nr f i Xr Lr QXj XGnndcf QXXXXggggXg

rf vX. sXAi t CgkXXpp XXk XXDpy Xk XXFWKvdLkekf s XdLdQ¥ pl GRKFI | QXgXr Xr pXXX

*kkkkkk

rdf r. gXAXXCr XgXj XXgXXgDXf XXf XFWKal Lrnr i Xr Lr Qdj XGRKFbc QXXXXggXXXg

rflq. SrAl TCQkXaapXXpkXDpYaXl XFWIVDLkdXf st DLdQf PLGRKFLI QXGXXXXs Xv X

*kkk kK *kkkkkkkkk

rdfr. Sr Al TOOngXj j XgXr gDXYXXbr FW VDLr kr f i XDLr QdPLGRKFLbQXGXXggj XXg

Rf vk. nXAt t Cqr dXPpXXKqg. DPI aKy KFWIVdLKke XFSXDLDG pl GRKFI mQl Grr XkpXXX
Rdan. r XAXi O nmXPj XXKX. DPf XKf KFW VI Lpnt FSXDLDQUj XGRKFbbQXGXpXXXXX]

Ryl Q SaAi t CQKDapXpekk. DPYDXLk FWAVALKEkFSXeLDQF PLGRKFLI QagXRr r PTI G

*okkkokkk * ok kK

RAcQ SXAaj OQKD) j j j Xr p. DPYDXLr FWKVI LnEnFSXk LDQUIPLGRKFLcQXXXRXNPTI G

Rf VT. sgAi t CQKt XppkpKeXDPI kkYt FWEv XL KEKFSADLDQF PLGRKFLLQad kAr Pkf X

kX kkkhkkhhkhkk*x *khkhkkkkkk*k

RAVT. gr Aaj CQKXXj XXXKkgDPf Xr YXFWEal LKEKFSADLDQIPLGRKFLLG G pAnPr f g

RYVQ. SQAI TOQKPt PeKeKq. DPYaXl SFWEVNLKEKFSSELDQy PLGRKFLLQ GrgXRssXR

kkhkk*k kkhkkkkkkk*k *k k k% kkkkkhkkhkhkkk *khkkkkkkk*%

RYVQ SQAI TOQKPj PkKXKX. DPYXXbSFWEVI LnEKFSSELDQIPLGRKFLLQ G pj Ri j XR

Ryi X. SXATr CPdkXppkeke. DPykXXXFWKvdl t Er | Sl dLdQys! Grkf | f Qad gXXt XXX
Rdc X. SXATXCPXXXXXXr Xg. DPdXXf r FWKc| br Enf SXkLr Qdj f GhindcdQXCGc XggggXX

Ryi X. SXATr CPdk Xppkeke. DPy XXXXFWiVdl t Er LSLdLDQys| GRKFI FQad ggXt vng

kok ok ok ok ok ok

RdcX. SXATXCPKXXXXXr nX. DPdXXf r FW VI bi EnLSLKLDQ]j f GRKFc FQXGe XXgggXX

Ryi X. SXATXCPt XXpXt eXe. DPYKXysFWKvdl t Er FSseLsQ¥ sLG r f LyQXGLl ngXXKR
RdcX. SXATXCPj XXj XXk Xg. DPYKXf i FWKc| br EnFSr kLr Qdj LGhndLdQXG.cggggKR

Ryi e. SpAt KCadnvXpXXXe. DpYagl kFWKi dLKEKI SI DLDQFPLGRr f Lagqqgagcst vrk

Xk kkkkkkk

RdXk. SXAXKCXr r XXj XgXg. DXYXXXr FW al LnEnf SXDLDQFPLGRXF LXXr XXXXr XXXp
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hpv_L1 _all.con
hpv_L1_al |l . pat

hpv_L1_superA. con
hpv_L1_superA. pat

hpv_L1_A2+A3+A4. con
hpv_L1_A2+A3+A4. pat

hpv_L1_A5+A6. con
hpv_L1_A5+A6. pat

hpv_L1_A7.con

hpv_L1_A7. pat

hpv_L1_A9. con
hpv_L1_A9. pat

hpv_L1_A10. con
hpv_L1_A10. pat

hpv_L1_superB. con

hpv_L1_superB. pat

hpv_L1_Bl. con
hpv_L1_B1. pat

hpv_L1_B2.con
hpv_L1_B2. pat

hpv_L1_superC. con
hpv_L1_superC. pat

XX XORRKKIIIOOKOKOKOMKKK XK X
999XXXgg999999999999ggggxxxX

XXK T Xa XXXXXS XXXKXXXXXK Tk XXkk
99gXXXXgX999999999999ggggxxr X

SRKRXaXt XXXXXXXXaa. . . kr kr Xkk
XRKRXj Xj XggggXjjj g. .. gggnXnn

t Xkr sasst st st pss XXXXXXXkr kr X

PRKRp AXs XXXs s XXXXXXKXK Rkr vsK

* k k%

PRKRj Agj Xi i jj gggggXKr gRXr Xr K

Xgkr XAXPXXXs XXssX. . . . Kr KKvKX
ggXr XAgPgggggXi j g. . . . KnnKXKX

VG KRpAs XXt s XXXX. . . XXXk XXXk k
XGXKR) AXj Xj jjjgg...ggXnXXrnn

XXK XXs XXXS XXGXXXX. . . . XKkrkrkn
999XXXggggxxggggg. . . . gnnnXXr

t XKXXSXXXSXr gt XX. .. ... KRKkr kn
gggXXXggggxxgggg. . . . . . KRnnXr

Xr XXXXXXaXXXXXXXX. . . . KRKRXX
XXXXXXXGXXXr Xgggg. . . . KRnRXX

r axXXt kXsskpaXXXOXXXXXr kkkkk X
XXXXXXXr r nXXgggggggggggXXXXX

-121
OCT 95
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464

513

465
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504

417
540
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398
531

437
511
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g6 100
act-111

hpv_L1 al_1 RLLTVGHP

746658 435 LLTVGhP HAV60RF2_1 capsid polyprotein precursor [Human astrovirus type 6]

X83868 134  RylLsi GHP  HSEP2PR_1 EP2 prostaglandin receptor [Homo sapiens]

u19487 134  RylLsi GHP  HSU19487_1 prostaglandin E2 receptor [Homo sapiens]

U00031 282 RLLsV( CELB0361_6 B0361.8 gene product [Caenorhabditis elegans]

D16555 93 gLLTVvHP AHSRPS5_4 secretion protein Y [Acyrthosiphon kondoi]

X77921 498 RLLal GhaP EAAMASL_4 membrane-associated ATP-hydrolase [Erwinia amylovora)

X77921 183 Rimsl GHP EAAMASL_ 8 glycosyl transerase [Erwinia amylovora]

u18997 93 gLLTVvHP ECOUWS67_224 secY gene product [Escherichia coli]

X01563 93 gLLTVvHP ECSPC_11 Escherichia coli spc ribosomal protein operon. [Escherichia coli]

M21159 66 RLLeVeHP DROTCPL_1 T-cpl gene product [Drosophila melanogaster]

hpv_L1 al_2 L PDPNKFAL

35053 161  LPDPdKFt MGNGAGPOLH__1 gag gene product [Magnaporthe grisea)

hpv_L1 al_3 RLVWACXGXEI GRG

714035 212 VWACaGgal G SPCAR1IGNA _1 carl protein [Schizosaccharomyces pombe]

M11277 2  RLWACgaigasR PIP11EREA_1 Plasmid plP1100 erythromycin esterase (ereA) gene, complete cds. [Plasmid plP1100]

u12977 79 LVW CkGI EeGsG  PLU12977_1 Pseudomonas lemoignei poly(3-hydroxybutyrate) depolymerase (phaZ5) gene, complete cds, and glycerol-3-phosphate-
dehydrogenase homolog, complete cds. [Pseudomonas lemoignei]

D00432 12  Rii WACevkEl RICCPATP_2 ATP synthetase epsilon subunit [Chloroplast Oryza sativa]

S53719 2 LVWACK G S53719 1 myf5 gene product [Gallus sp.]

D11098 12 RiiWCevkEl AEGATPSL_2 ATP synthase epsilon subunit [Chloroplast Aegilops columnaris]

D11099 12 RiiWiCevkEl AEGATPS2_2 ATP synthase epsilon subunit [Chloroplast Aegilops crassa)

X15901 12 RiiWiCevkEl CHOSXX__31 Rice complete chloroplast genome. [Chloroplast Oryza satival

J01421 12 RiiWiCevkEl MZECPATBE_2 Maize (Z.mays) cp coupling factor complex (CF-1) beta & epsilon subunit genes. [Chloroplast Zea mays]

M31464 12 RiiWiCevkEl RICCPCTA_ 2 Rice chloroplast beta and epsilon subunit (atpB and atpE) genes, complete cds. [Chloroplast Oryza satival

hpv_L1 al_4 DXKQTQLXI XG

102549 187 KQTQL k| BOVPRLR__1 prolactin receptor [Bos taurus]

X69978 985  DaqQTQLr I HSXPGAA_1 XP-G factor [Homo sapiens]

D16305 984  DaqQTQLrI HUMERCC5_1 ERCC5 gene product [Homo sapiens]

20046 985 DaqQTQLrl HUMERCCS5A__1 excision repair protein [Homo sapiens]

S37449 624 QTQLqgl yG  S37449 1 sarl [Schizosaccharomyces pombe]

D10457 624 QTQLql yG YSPGAP1 1 GTPase-activating protein [Schizosaccharomyces pombe]

T1

Sne|IWS



g6 100
ectT-111

hpv_L1 al_5 SGSLVTSDAQLFNKPYW.QR

L 01991 315 yaKPYW.Q MUSNGP_1 neuronal glycoprotein [Mus musculus]

746659 130 i Tt tsQLFdra SC8337_2 S.cerevisiae chromosome XI11 cosmid 8337. [Saccharomyces cerevisiag]
246659 9 QLFsKeY SCB8337_2 S.cerevisiae chromosome XI1l cosmid 8337. [Saccharomyces cerevisiag]
M97264 1289 Vpket QoFdKr 1 W SLVRNAGENM __1 replicase [Shallot latent virus]

M97264 1337 LFNKs qW kk  SLVRNAGENM__1 replicase [Shallot latent virus]

M31431 7 Q ykKaYW. MYCMGP_3 M.genitalium attachment protein (MgPa) gene, complete cds. [Mycoplasma genitalium]
X67316 429 FNg PYW SCEMP70_1 p24a 70 kDa precursor [Saccharomyces cerevisiag]

X67316 372 LVgSgvQF SCEMP70_1 p24a 70 kDa precursor [Saccharomyces cerevisiag]

U11031 315 y aKPYW Q RNU11031_1 BIG-1 protein [Rattus norvegicus]

u07223 8 SGSsVsSDAeeyqpPi W HSU07223 1 beta2-chimaerin [Homo sapiens]

129126 8 SGSsVsSDAeeyqpPi W HUMB2CHIM__1 beta2-chimaerin [Homo sapiens]

U12386 101  tsayVpSistLFNsanWeR ACU12386_37 NADH dehydrogenase, subunit 9 [Mitochondrion Acanthamoeba castellanii]
K02121 1175 Q.FNnviW.eq HRV_1 Human rhinovirus type 14 (HRV14), complete genome. [Human rhinovirus]
hpv_L1 A9 16 QRAQGHNNG CW

L 27559 233 sr& krG@ CW HUMIGFBP04_1 Human insulin-like growth factor binding protein 5 (IGFBP5) gene, partial exon 4. [Homo sapiens]
M62782 233 srG krG@ CW HUMIGFBP5A_1 insulin-like growth factor binding protein 5 [Homo sapiens]

M 65062 233 sr& krG@ CW HUMIGFBP6_1 insulin-like growth factor binding protein 6 [Homo sapiens]

X81583 232 srG krG CW MMILGFBP5_1 insulin-like growth factor binding protein-5 [Mus musculus]

L12447 232 sr& krG CW MUSIGFBP5A_1 insulin-like growth factor binding protein 5 [Mus musculus]

M62781 232 srG krG@ CW RATIGFBP5_1 insulin-like growth factor binding protein 5 [Rattus norvegicus]

U02025 231 srG krG CW MMIGFBP4_1 insulin-like growth factor binding protein 5 [Mus musculus]

X04370 434  KAdaHqhGvC HEVZVXX_19 Varicella-Zoster virus complete genome. [Human herpesvirus 3]

X17022 263  (KArGHgyt eCW CFCFR9L_2 Restriction Endonuclease [Citrobacter freundii]

X74517 263  (KArGHgyt eCW CFRESTR_2 type ii site-specific deoxyribonuclease [Citrobacter freundii]
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